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B nocoOun n3nokeHbl METOJUYECKHE pEKOMEHAINN, COIepKaTeIbHbIE Ma-
TepUabl U KOHTPOJIbHBIE 3aJaHusl JJI1 NPOBEIECHUS JTAOOPATOPHBIX U IpPAKTUYe-
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YCTPOMCTB, METOJIOB UX T€CTUPOBaHMs U oThajaku. [locobue coneput HeoOXOau-
MBbI€ CIIPaBOYHBIE MATEPUAIIBI.

Meroanueckue ykazaHus IpPEeIHA3HAYEHbl JJIA CTYAEHTOB, OOYyYarOIIUXCs
no HampasieHusMm noarotoBku 09.03.01 Mudopmatuka v BbIYMHMCIUTENbHAS TEX-
HUKa npo¢uieil BerunciurenpHble MalllMHbl, KOMIUIEKCHI, CUCTEMBI U ceTH, LIpo-
rpaMMHOE o0OecrieueHrne U UHTEIIEKTyallbHble CUCTEMBI. U HarpasieHust 11.03.02
NHpoKOMMYHUKAITMOHHBIE TEXHOJIOTMH W CHCTEMBI CBsI3M Tpoduieir MHoroka-
HaJIbHbIE TEJIEKOMMYHUKAIIMOHHBIE CUCTEeMbl, CEeTH CBSI3M U CHUCTEMbl KOMMYTa-
1M, 3alUIIEHHbIE CUCTEMBI U CETH CBsI3U, CHCTEMBI palOCBsA3U U PAAUOIOCTY-
na.

[TocoOue mpenHa3HA4YEHO MJI MCIOJB30BAaHUS MPU H3YYCHUH JUCITUTUIMH
BoruncnurenbHas TexHuka, CXeMOTEXHUKA TEIEKOMMYHUKALMOHHBIX YCTPOMCTB,
a TaKkK€ MOXKET OBITh MCIOJIb30BAHO MPEMOJABATEISIMU U CTYACHTAMH MPU U3y4e-
HUU POJCTBEHHBIX TUCLUUIUIMH U B MIPOLIECCE CAMOCTOSITENIbHOU PabOTHI.

PaccmoTpeno u onobpeno Ha 3acenanuu kadeaps BT
[Iporokon ot 26 aBrycta 2019 1. Ne 1
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1. UCCJIEJOBAHUE COBMECTHOM PABOTHI
[IUD®POBBIX YCTPOUCTB

Hean

1) 3akpenuTh U yriIyOUTh TEOPETUUYECKUE 3HAHUS IO MPUHIMIIAM [TOCTpOE-
HUS ¥ pabOThl OCHOBHBIX (DYHKIIMOHAJIBHBIX y3JI0B HU(POBBIX YCTPOUCTB;

2) oTpaboTaTh NMPAKTUYECKUE HABBIKM MOCTPOCHHS 3aBEPIICHHBIX (PYHK-
LIUOHAJIBHBIX CXEM PEANIbHON CII0KHOCTH;

3) nproOpecTy HaBBIKK UCCIIEI0BAHUS MTOBEACHUS CXEM, IIOUCKA U yCTpaHe-
HUS HEHCIIPABHOCTEN B CXEMax, UCIIOJIb30BaHUs MPUEMOB KOMIUIEKCHOW OTJIAIKU
IU(DPOBBIX CUCTEM;

4) coBepIIEHCTBOBATh MPUEMBI OPOPMIIEHUS IIEKTPUUYECKUX CXEM B COOT-
BercTBUM ¢ TpeOoBanusiMu ECKJI, yMeHMS WM HaBBIKM NPUHATHS HMHKEHEPHBIX
pELIECHUN.

Y4eOHbIe BONIPOCHI

1.1. Pa3paboTka 3J1eKTpUYECKON CTPYKTYPHOM CXEMBI YCTPOUCTBA;

1.2. Tloctpoenue seKTpudeckoit (yHKIIMOHATBHOU CXEMBI;

1.3. KoMIutiekcHas oTnagka yCTpoOuCTBa;

1.4. ITocTpoeHuE 3NEKTPUUECKON TPUHIIMITHAIBHON CXEMbI YCTPOMCTBA.

Jlutepatypa sl NOATOTOBKM K 3aHSATHIO

1. Yrpromor E.IN. [ludpopas CxemoTexHuka: YueOHOE mocoOure I BY30B.
— CI16.: BXB-IIerepOypr, 2007. — 800c.

2. boiiko B.U. u np. CxemoTexHHKa 3JIeKTPOHHBIX cucteM. [{udpossie ycT-
poiictBa.- CI16.: BXB-IlerepOypr, 2004.-512c.

3. Horemkun M.C. OyHKUMOHATIBHBIE Y37bl HUPPOBOM aBTOMATHKHU. - M.:
Oneproaromusaart, 1988.-320c.

4. Muno B.JI. ITonynsipasie nudpoBbie MUKpOcXeMbl. — M.: Pajguo u cBs3b,
1987.-352c¢.

5. www://vprl.ru/index/mikroskhemy/

Conepxanue oruera

TpeOoBaHUs K OTYETY yKa3aHbl Jajiee B 3TOM NOcoOuU npu (HOpMyITUPOBKE
VHIUBUYyAJIBHOTO 3a/1aHUS.

AKTYaJIbHOCTDH 3aHATHS

OcBoeHME 2JIEMEHTOB ITU(POBOM TEXHUKH HEBO3MOXKHO 0O€3 HaBBIKOB HX
MPAKTUYECKOr0 MCIOJIb30BaHusA. [109TOMy HEOOXOIAMMO yMETh MPUMEHSTH UX B
COCTaBE CXEMBI yCTPOMCTBA, MOJYYUTh OIBIT UX COBMECTHOTO MCIIOJb30BaHUA U
aHaJIn3a, OMNbBIT OTJIAJAKHU YCTPOMCTBA B KOMIUIEKCE. TOJIBKO B COCTaBE BCETO YCT-
pPOMCTBA BO3MOKHO B ITOJIHOM MEPE YBUJETh BO3MOKHOCTH Ka)XI0To0 3jieMeHTa. 11o
ATON MPUYUHE 3TO 3aHATHE OCOOEHHO Ba)KHO ISl Oy IyIIEero HHKEeHepa.



Bomnpocskl 1J151 NIOATOTOBKHU K 3aHSTHIO

Jns a¢gdexTHON pabOThl HAa 3aHATHHU HEOOXOAMMO IMOBTOPUTH CICAYIOIIUE
BOIIPOCHI, M3y4yaeMbl€ Ha MPEbIIYIINX 3aHATUSX:

1) MeTobl CHHTE3a TUCKPETHBIX YCTPOUCTB;

2) perucTphl U UX IPUMEHEHUE;

3) mepecyeTHbIE YCTPOICTBA HA OCHOBE CYETUYHUKOB,;

4) nemmdpaTopsl U UX MPUMEHEHHUE;

5) noruyeckue IEMEHTHI U CIOCOObI MX MPUMEHEHNS,

6) TpUITEpHI U YNPABICHUE UMHU.

3ananue 1.1. Pazpa0doTka 3JIeKTPHYECKOH CTPYKTYPHOM CXeMbI YCTPOiCTBA

B kauectBe IIpuMepa IMPUBCIACHBI 3Tallbl CHHTC3a JOCTATOYHO ITOIIYJIAPHOI'O
YCTpOﬁCTBa Ha OCHOBC HH(prBBIX QJICMCHTOB.

3aganue. PazpaboTaTh aBTOMaTHU3UPOBAHHYIO CUCTEMY OXpaHbl AJI PETH-
CTpaLlMK IPOHUKHOBEHHUS B 3alUIIAEMbIe TOMEIIeHNs. KOoJInYecTBO NOMEIEHNnH -
5. Tun nomenieHus - yuebnsle aynuropun. O HapylIEHUU PEXUMa OXPaHbl JOTIXK-
Hbl BbIJIABaThCS 3BYKOBOM CHUTHAJl M HOMEpP MOMEIIEHHs, B KOTOPOM cpaboTana
CUTHAJIM3AlMA. YTPaBICHUE CUCTEMON OXpaHbl JOHKHO OBITH MPEAENIbHO MIpo-
cThiM. OJTHOBPEMEHHOE ITPOHUKHOBEHUE B HECKOJIBKO IMOMEIIEHU MaJIOBEPOSTHO.
Cnaya moMmeIeHnii moJ 0XpaHy MOXKET MPOMCXOJUTh B pa3HOE BpeMs U M30upa-
TEJIBHO.

Cxema ctpykrypHas o ['OCT 2.701-2008 momkHa onpeaeainTb OCHOBHBIC
(GyHKIIMOHATBHBIC YACTH U3/EIHS, X HA3HAUYCHUE U B3aUMOCBSI3H.

Pa3paboTKy cxembl yCTpOWCTBA OCYIIECTBIISIIOT HA OCHOBE JCKOMIIO3HUIIH-
oHHOro noaxoAa. OH nmpejnoaraeT:

- (hopmupoBanue 001IeTO 3aMBbIcia (CTpATEruM) JUIsl TIOCTPOCHUS YCTPONCT-
Ba;

- pa3ouenue QyHKIMH YCTPOMCTBA W' na 6onee MPOCTHIE COCTABIISIOIINE

W; , B COBOKYITHOCTH PEATU3YIONINE UCXOIHYIO (DYHKITHIO:
W =FW,W,,..Ww);

- BBIOOD TS KaXKJ0M BBIICIEHHON MOAPYHKIIMKH W; HEKOTOpOU ammapary-
pbl M; cniocoOHOM ee peaanu3oBaTh, T.€. YCTAHOBJICHHE COOTBETCTBUS



Ecnu HCO6XOI[I/IMa$I arIrapaTtHas COCTaBJIAIOIIAsA m,‘ HC BBIXOAWT 3a PAMKH

BBEIOPAHHOTO 3JIEMEHTHOTO 0a3uca, TO JanbHelee npobiaeHue GyHKIMA mpeKpa-
niaeTcs;

- pa3paboTKy cTpykTypsl M W3 MHOXkecTBa cocTaBisIOmux M, M, ..., M,

CTpyKTypHBIE CBSI3M MEXIY COCTAaBJSIONIMMH JIOJDKHA OIPEACIUTh OCHOBHAs
(byHKIUS yCTpOHCTBA:!

M:Y[F(Wlawza'"awn)];

- ONTUMM3ALMS ITOJTYYEHHOU CXEMBI.
B cooTBeTCTBUU C NPUBEICHHOW MOCJIEAOBATEIBHOCTHIO PA0OT KaXIbIi
ATaIl MOXKET OBITh OCYIIIECTBIICH CIICIYIOIIUM O0Pa30M.

Crparerusi nocTpoennsi ycrpoicra. CTpaTerusi OnupaeTcss Ha OMBIT MO-
CTpOEHUS MOJIOOHBIX CUCTEM M MPAKTUKH TMOJIb30BaTeNnel mo padbore ¢ Humu. Jlat-
YUKaMU NI OXPaHbl ayIUTOPUI MOTYT OBITh T€PKOHOBBIE KOHTAKThl HA OKHAX U
nBepsx. Takue maTuukKu MpoCThl U HaJexkHbl. CHCcTeMa OXpaHbl MOCIEI0BATEIBHO
ux onpammuBaet. [Ipu oOHapykeHun cpabaTbIBaHUS YCTPOMCTBO OMpoca OJOKUPY-
€TCs, U OIPOC MpeKpamaercs 10 ouepeaHoro Haxatua kHonku [IYCK. Beimaercs
3BYKOBOMW CUTHAJI, a 10 COCTOSIHUIO YCTPOMCTBA OMpoca MPOU3BOJIUTCS UJICHTU( U-
Karus U@ poBoro aapeca cpadaTbIBaHUSI.

JlekoMno3uuusi OCHOBHOW (PDYHKIIMU MOXKET ObITh ITPOU3BEICHA CIIETYIO-
UM 00pa3oMm:

1) W, - bynkuus dukcanuu MPOHUKHOBEHUS HapymuTens. Peamusyercs
OJIOKOM JAaTUYMKOB 7, ;

2) W, - (yHkuus BKIIOYeHUs oxpaHbl. OHa HE0OX0oauMa JJisi 0OecTeueHuUsI
BO3MOYKHOCTH M30UPATENbHOTO MOAKIIOYEHHUS] 00BEKTOB 0€3 HapylleHUs: paboThl

Bceil cucteMbl. Peanuzyertcst 6J10KOM BKIIIOUeHUst 71, ;

3) W5 - pynkmus gukcanuu cpabaThIBaHUS OMPAINIMBAEMOTO JaTyuka. Pea-
Ju3yeTcst 0JIOKOM KOHTPOJIsE cpabaThiBaHus 15 ;

4) W, - dbyHKIHS TIOCIIEIOBATEIHFHOTO OMpoca AaTYuKoB. Peanusyercs 010-
KOM OIlpoca JaT4nukKoB 1, ;

5) Ws - QyHKIUs noJiydeHHs] HUGPOBOro KoJia Mo COCTOSHUIO 3aUKCHPO-
BaHHOTO (OCTAHOBJICHHOT'0) OJIOKa Onpoca JaT4ukoB. Peanmusyercs: npeobpa3oBa-

TeneM koaa My ;
6) Ws - ¢dyHkus otoOpaxkeHus nuudposoro koxa. Peammusyercs Ogokom

uudpoBoil uHAUKAUU M ;



7) W; - (QyHKUMSA 3BYKOBOM CHUTHAJM3allMM NMpU cpadaThIBAaHUM JaT4MKA.
Peanusyercs 6;10k0OM 3ByKOBOM cUTHanmu3auuu ;.

8) Wy - QyHKIMS reHeparii TaKTOBBIX CUTHAJIOB JIJISl OCYIIECTBICHUS CHH-

XpOHU3ALMKU pabOThl BCEM CUCTEMBL. 3HAUEHHE MUCXOAHOW YaCTOTHI MOXET HE CO-
OTBETCTBOBAaTh TPeOyeMbIM HOMHHAJAM M BBIOUPATHCS MCXO[Is1, HAIIPUMEDP, U3 CO-
oOpaxkeHuil obecrieueHus Tpedyemoil crabuibHOCTH. Peanusyercs renepaTopom

G - mg;

9) Wy - bynkus popMupoBaHus TPeOyeMbIX HOMHUHAJIOB YaCTOT IS TaK-
TUPOBaHUA pabOTHI CHCTEMBI U 3BYKOBOM cUTHanu3auuu. Peanusyercs npeobpa3zo-

BaTCJICM 4aCTOTHI m9 .

AnnapaTHasi peaju3alusi BbIJICICHHBIX NOAPYHKIMHA  Wp,..., Wy mipen-

CTABJICHA B BUJIE COBOKYITHOCTH OJIOKOB /71;,...,My. JTO MEPBBI Iar pa3oueHus u
HE MCKITIOYEHO, YTO HEKOTOpbIe (YHKIIMU MOTYT MpPETEpHeTh MOCIEAYIONIYIO JIe-
KOMIIO3UIIMIO, HO XKEJIaTeIbHO ATO J€JIaTh B PaMKaxX MMEIOIIHUXCSI COCTaBIISIOLINX
Wis..es Wy . B 9TOM cilydae HauaibHasi CTPYKTypa NPUHIMUIIHAIBLHO HE OyAEeT u3Me-
HSTBCS.

Crpykrypa M  dopmupyercs M3 MHOXKECTBa COCTABISIONIMX SIEMEHTOB

my,...,My. ¥ BBIIBJICHHBIX HA OCHOBE OCHOBHOW (DYHKIIMM CBSI3ed MEXIy HUMHU

(MO OmpeAeNieHuI0 CTPYKTYpPHAsi CXeMa 3TO OCHOBHBIE AJIEMEHTBI M CBSI3U MEXKIY
HuMHK). Ha puc.1 npeacraBineHa cTpyKTypHasi CXeMa CUCTEMbI OXPaHbI.

OdeHb yacTo ISl HEE€ MCIIOIb3YEeTCs] HETOCTUPOBAHHBIA TEPMHH " YHKIIHO-
HaJibHasl CTPYKTypa'", T.K. pa30MeHne MPOU3BOIUIIOCH BCE-Taku (DYHKIIUU, COCTaB-

JSIFOIIMMH CXEMBI SIBIIIOTCA NOAQYHKIUU Wi,..., Wy, CBSI3U MEXAY HUMHU TAKXKE

dbyukiuonanpHble. [Ipu 3TOM cuuTaeTcs, 4YTo CTPYKTypHas CXxeMa B OTJIMYME OT
(GyHKIIMOHATBLHOM CTPYKTYPHI HECET O0Jiee 3HAUYNTENHHYIO CMBICIIOBYIO HATPY3KY B
TEpMHUHAX anmaparHeiX. J[ymaercs, 4To 3TO MPOCTO ABE CTOPOHBI OJHOTO U TOTO
K€ TIPOIIeCcca BBISIBJICHHUS OCHOBHBIX COCTABIIIONINX OyMyIIeH CUCTEMBI, U OHU He-
JIETMMBI TI0 CBOEH CyTU. BO3MOXHBIE M3MEHEHUS JIFOOON M3 ATHX CTOPOH aBTOMa-
TUYECKH BJIEKYT 32 CO0O0M M3MeHeHus Jpyroi u HaoOopoT. [losTomy oTinuus me-
XKy STUMH HA3BaHHUSIMU OOJIbIIIE TEPMUHOJIOTUUECKHE, YITOTpeOasieMble I pac-
CTAHOBKH >KEJIaCMBIX aKIICHTOB.

Ha cxeme (cM. puc.l) mo cBsizsim My —> M, —> Ny niepeAaroTcsi CUTHABI O
cpabaTbiBaHuu naTuukoB. OT reHepaTopa Mg mepenaroTcs UMITYJIbCHI 3a/1al01IEero
reHeparopa St a Ha BbIXORE GIOKA My dbopMupyrOTCS HEOOXOAUMBIE YaCTOTHI

ornpoca JaTYUKOB / cu ¥ 3BYKOBOHM 4acTOTHI /- 3g . bjok /11, BpIpabaThIBAET CUT-



HaJIBI OMpOCca MATYUKOB NI 3, a TakKe CUTHAIIBI, XapaKTEPU3YIOIIUE TEKYIee
coctostnue Onoka M, . IlpeoOpaszoBatens kojma M5 (opmupyeT nudpoBoil Koj
ajzipeca TEKyIIero JaTdyuka Jiis oToOpakeHus. biok 73 mpu oOHapyXeHUHM Hapy-
HnieHus: pexkxuMa oxpanbl BeipadatbiBaeT curHan CTOII nnst 610KUPOBKHU CUCTEMBI

(mpekpalleHus NoJayl CUTHAJIOB FeHepaTopa) U (pUKcauu coCTOsIHUS Osoka 7, ,
paspenieHue OTOOpaKeHHs ajpeca JAaTdyuKa U CUTHAJN BKIIFOUEHHS 3BYKOBOW CHT-
Hammzanuu. Kpome toro, Ha 73 BpyuHyto omepatop ¢opmupyet curtan [TYCK

wm CBPOC 3BYKA nns 3amycka cuctembl mocie OJOKHMPOBKH U OTKJIIOUEHUS
1M(ppoBOI 1 3BYKOBOW MHIUKAIIUH.

npeobpa3sosa- fou Gnok onpoca Kof, npeobpasosaTens 6nok uundpoit
G fr Ternb YacToThl [aTYNKOB SaETRANIY koAa - UHAUKALMN
fas appeca
Wy/myg Wy /mg W, /m, W5 /mg We/mg
(o]
S 2
=3 T
5 [
cTon x
o
o
o
=
(=]
Bnok 6nok Bknove- Bnok KoHTpons 610K 3BYKOBOW
[aTHMKOB curHan HWA oxpaHbl cHrHanBI cpabaTtbiBaHuA cuUrHanuaauum
BKII
paTtuvka oxXpaHb
Wyfm W,/m, Ws/mg us,/m,

nyck
(cBbpoc 3Byka)

Puc.1. Cxema anekTpuyeckasi CTpyKTypHasi CUCTEMbI OXPaHbI

[To Mepe yTOUHEHHSI CXeM OTIETBHBIX OJIOKOB CBSI3U HA CTPYKTYPHOU cXeme
MOTYT, €CTECTBEHHO, U3MEHSATHCS, KaK U TPeOOBaHUA K OTJCIbHBIM OJI0KaM.

3ananue 1.2. IlocTpoenue 3j1eKTpr4ecKOil (PYHKIIHOHATBHOMN CXeMBbI

Cxema ¢ynkumnonansHas o 'OCT 2.701-2008 momkHa mokassiBaTh MpoO-
LIECChI, MPOTEKAIOIINE B OTACIBbHBIX (PYHKIMOHAIBHBIX LEMSIX U3ACNUS WU U3Jle-
auu B uenoMm. [Ipoiiecchl MOACHSIOTCSA MPU MOMOILM 3JIEMEHTOB U y3JI0B C U3BECT-
HbIMHU QYHKIUAMU U 001IenpuHATEIMU 0003HaueHussMu (o 'OCT).

Hcxona u3 3aauv CUCTEMBI U OOIIEH CTpaTeruu ee MOCTPOEHHUs, MPeio-
KEHHOM CTPYKTYpHOH cXxeMbl (CM. pucC.l), QyHKIMIl ee 3JIEeMEHTOB pealu3anus
KKJI0TO 0JIOKa MOXKET OBITh CJICTYIOIICH:



1) 0J0k nmaTuukoB 771, mpencraBisieT cOOOW COBOKYMHOCTh T'€pKOHOBBIX
KOHTAKTOB TI0 YHCIIy OXpaHseMbIX 00beKTOB (puc.2). Ecinu Ha 00beKTe HECKOJIBKO
KOHTaKTOB, TO OHU BKJIIOYAIOTCSI TIOCNIe0BaTENbHO. [Ipy 3aKphITHIX OKHAX U JBe-
PSAX KOHTAKThl 3aMKHYTHI U BBIJIAIOT MOJOKUTEIbHBIN MOTEHIIMAM Ha OJOK BKIIIO-
YyeHus: oXpaHbl. [Ipy 3TOM KOHTPOJIUPYETCS TONOJHUTEIBHO LEIOCTHOCTh LIEMU
TOKOM 00TekaHus. B ciiydyae oOphiBa 1enu KOHTPOJISI, €CTECTBEHHO, TakXke OyaeT
BbIJIaH CUTHAJI TPEBOTH;

2) 0JI0K BKJIIOYEHHUsI OXpaHbl /1) MOXHO peann3oBaTh Ha OCHOBE TymOJie-
POB C TIEpeKIoYaoUMU KOoHTakTamMu (cMm. puc.2). B nmonoxenun BKIJI curnan
nepeaaercs ot 00ka 1aTyukoB, a B nojoxkeHuu OTKII - oT ucrounuka curnaia
JIOTUYECKON €AVHULIBI U COCTOSIHUE JaT4YMKa MPU 3TOM HEe KOHTpoaupyercs. Ilo
ATOMY HANpPaBJICHHUIO MOCTOSHHO (DOpMUpPYETCs CUTHANI OTCYTCTBHS cpadaThiBa-
HUS, YTO HE HapylIaeT oOIyI0 paboTy BCel CUCTEMBI;

3) 6,10k KOHTpPOJIsI cpadaTbIBaHusl /713 NOKEH 3aMKCHUpPOBATh CpabaThl-

BaHME JIIOOOTO JaT4YMKa MpHU ero omnpoce. T.K. B peKUMe OXpaHbl JaTYUKHU MOCTO-
SHHO BBIJIAIOT JIOTUYECKUE €UHUILIBI, a TPU HAPYIICHUH peXKuMa OXpaHbl (cpada-
THIBAHUH, OTKPHITUA KOHTPOJIMPYEMOW ABEPU WIM OKHA) - JOTUYECKUH HOJIb, TO
1[€JI€CO00Pa3HO U OMPOC MPOU3BOJUTH MEPEMENIAOIINMCS HYJIEM C BbIJIaueil CUT-
Haja IpU COBIAJICHUM JABYX HyJed. KOHTpOIb COBIA/IEHHS HYJIEW C BO3BPATOM K
MOJIOKUTEILHON JIOTHKE HA BBIXOJIE (BbIAaueil eMHUIIBI TIPU COBMAJCHUH ) MOKHO
ocyiectBuTh Ha 3nemeHntax 2MJIM-HE. T.x. Bce maT4MKA paBHO3HAYHBI U PEak-
IIMsI CUCTEMBI Ha UX cpabaThIBaHUE JIOJKHA OBITH OJJHA U Ta )K€, TO BBIXOJbI JIOTH-
YECKUX JIEMEHTOB HYKHO 00beIMHUTD Ha dnnemenTe NJIN.

CpabatbeiBanue gaTunka OygeT oToOpaxkatbest Ha Boixojae NJIW nosBieHueM
JIOTUYECKOMN €UHUIIBI, T.€. MPOXO0XKICHUEM TepeaHero GbpoHTa, KOTOPhIA JOJKEH
ObITh 3apUKCHpPOBAH, HAIPUMEP, CUETHBIM BXOJOM Tpurrepa. ECTeCTBEHHO, UTO
BO3BpAT 0JIOKAa B UCXOJTHOE COCTOSTHUE HEOOXOAMMO MPOU3BOIUTH IO BXOY COpO-
ca tpurrepa curnaiiom [TYCK. IlpuBenenHoit joruke paboThl COOTBETCTBYET CXe€-

Ma Os10ka 3 Ha puc.2.

Onucanue noruku paboTel O10Ka 3 crneayer paccMaTpUBaTh KaK pe3yib-

TaT TMOCJCAYIONMEro aejieHus (YHKIUKA OJOoKa KOHTPOJIA CpabaThbIBaHUS Ha CIIe
0oJiee MEIIKHE COCTAaBIIAIOININE, T.€. KaK PEe3yJIbTAaT MOCIEIYIONIEH TEKOMIIO3UITUH.
[TomydyeHHast cxeMa y)Ke BIIOJHE pealin3yeMa C MOMOIIBI0 UMEIOIICHCS JJIEMEHT-
HOI1 0a3kl.

BmecTe ¢ Tem, mpemiokeHHas B JIOTHMKE €ro padoThI IpoIlleaypa ormpoca
JATYMKOB HYJICBBIM CHUTHAJIOM €CTh HU YTO MHOE KaK yTOYHEHHOE TpeOOBaHHE K

curHasiam ompoca 0joka 1, (cm. puc.2). OCHOBHYIO (PYHKITHIO camMOTro OJI0Ka 3TO
HE U3MECHSICT, U U3MEHEHUH B CTPYKTYPHYIO CXEMY HE BHOCHT;

4) 0JI0K ompoca AaT4YMKOB /71, nomxeH (GOpMUPOBATH MOCIEIOBATEIHLHO

NepeMEeIAONINICsT HOMb M0 BCEM JaTyMKaM Juis Ojoka /3 W Ha KaXJOM TaKTe
OIpoca MPEACTABIATH COOON HEKOTOPOE COCTOSTHUE CUCTEMBI OXPaHbI, XapaKTepH-
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3yIOlllee TEKYIIUMH aJpec ONpallMBaeMOro AaT4yHKa. DTy 3a/lady MOXKET PElIUTh,
HaIpuMep, S-pa3psAaHbId peTUCTP HUKINYECKOTO CIBUTa, €CJIM Ha4YaJbHOE COCTOSI-
HUE ero OyJeT MMEeTh BCEro OJMH HOJIb MPHU BCEX OCTAIbHBIX eAuHuIax. Jlomyc-
tuM, coctostHue 01111, DTOT yHapHBIA KOJ COOTBETCTBYET aApecy MEPBOTO AaT-
YyyKa, CJIEIYIoNIee COCTOsTHUE Tocie Takta casura - 10111 - Bropomy u T.1. Ha-
YaJIbHOE COCTOSIHHE JIOJDKHO YCTAHABJIMBATHCS aBTOMATHYECKU IMOCIE BKIIOYEHUS
MUTaHUs Ha CUCTEMY OXpPaHbl CIapeHHBIM TymOsiepom SB7.

Ecnu B kauectBe peructpa ucnois3oBatb UMC K155UP1 [1], To, 3Has ero
paboTy, HETPYAHO YBUIETh, YTO CHOPMYIHPOBAHHBIC 3a/layll pelarTcs (PyHK-

[IMOHAJILHOM CXEeMOM, TOKa3aHHOH 111 6JI0Ka orpoca AaT4uKoB /714 Ha puc.2.

B ncxonHOM cOCTOSIHMM CHapeHHbIN nepexintovatomui Tymonep SB7 ycra-
HOBJICH TaK, Kak MOKa3aHO Ha cxeme. Takoe ero u3oOpaxkeHHe 3To TpeOoBaHUE
['OCT. I1pu naxatuu Ha TymOsep SB7 nonokeHue ero 000ux KOHTaKTOB U3MEHSI-
€TCs Ha IMPOTUBOIIOJIIOKHOE M OCYILIECTBISECTCS I0Jada NMUTaHus Ha cxemy. [lpu
ATOM Ha BXOJI€ BHIOOpA peXMMa PErucTpa B TEUCHUE JIBYX 3aJIEPKEK yACp>KUBACT-
Csl JIOTUYECKAsl €IMHULA peXuMa 3anucu. Ilocie ucredueHuss OJHOM 3aJ€pKKU Ha
cuaxpoBxoa C2 mocrtymaer 3aaHuii GpoHT (B 3TO BpeMs BXoJ V' erne paBeH e1u-
HUIIE) ¥ PETMCTP IPUHMMAET [TOJaHHbIe Ha BXoAbsl D perumcrpa KoHCTaHTHL ITocie
JBYX 3aJIepKEK Ha BXOAe V' yCTaHABIMBAETCS HOJb PEKMMA CABUTA M CHCTEMa
IIEPEXOIUT B PEXUM OIpoca AATYMKOB IO cuHXxpoBxoay Cl. 3amepKku MOKHO
pean30BaTh C MOMOIIBIO €MKOCTHBIX LEMEW WU MOCIEI0BATEILHO BKIFOYEHHBIX
JIOTUYECKUX DJIEMEHTOB, KOTOpPbIe HE U3MEHSIOT (POPMY BXOJHOTO CUTHaIA. 3a-
nepxkky D10 crnenyer peann3oBath Ha MHBEPTOpE JJIsi 0OECIIEUEHUS MOSIBICHUS
3aaHero ¢ponTa Ha Bxoze C2;

5) nmpeoOpa3oBaTesib Koaa /s 1OIDKEH W3 yHAapHOTO Kojga Onoka /7,
chopmupoBaTh HUPPOBON ABOMYHBIN KOJ aapeca (HOMepa) JaTyuka JJjis oToOpa-

JKEHHUS Ha OJIoKe Mg .

AnmnapaTHO 3Ty 3aJa4yy MOXHO PEIIUTh B paMKaxX TEOPUHM CHUHTE3a KOMOU-
HAIMOHHBIX yCTpoucTB. Mcxomnas undopmanus ajia cuHTe3a cBejieHa B 1abdn.1. B
HElW UCTOJIb30BaHBI CIACAYIONNE 0003HAUCHHUS:

- O, — O - BBIXOBI PETHCTPA CABHUIA,;

- E - BXox pa3pelieHus Bblaun KO/Ia C aKTUBHBIM HYJICBBIM CHUTHAJIOM;

- D, =D, - Beixozasl mpeoOpa3zoBarest kojga. KoMOMHAINS CUTHAIOB HA HUX
JI0JKHA COOTBETCTBOBAThH JBOMYHOMY KOJy ajipeca JaTuyuka. Takas Tabiuiia cooT-
BETCTBYET JIOTUKE CTPYKTYPHOM CXeMBbI Ha puc.1.

Peanuzanmst Takoro ycTpoiicTBa moTpeOyeT MHOTO JIOTHYECKUX DJIEMEHTOB,
yTo HeadekTuBHO. OnTUMAaIBHEE, C TOYKU 3peHus 3aTtpar koprycoB UMC, sty
tabmuiy peanmu3oBath Ha [13Y, manpumep, K155PE3 [5]. Beixoasr peructpos

Q1 - Q5 AOJKHBI B OTOM CJIy4dac MoaaBaTbCAa Ha aAPCCHBIC BXOJAbI ITIaMATH, CUTHAII

paspeiieHus OTOOpaKeHHsI - Ha COOTBETCTBYIOIIMM BXOJ pa3pelieHus padoThl
[13Y. JIBouuHblii k€ KOJ OyAeT CHHUMaThCs ¢ BhIXOJ0B naHHbIX [I3Y. Ilpu sTom
3amporpaMMHUpoOBaTh HeoOxoaumo Te sueriku 13V, agpeca kotopeix OynyT ¢op-
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MHPOBATLCA BbIXOAaMH PErucTpa Q] - Q5 . B aTux sueikax COACPIKNMOC JOJIZKHO
COOTBETCTBOBATH Ta01.1 .

Tabmuia 1
Tabnuia UCTUHHOCTH MpeoOpa3zoBaTelIst Koaa
Howmep olololo 0 D D D D
NaTYNKA 1 2 3 4 5 E 4 3 2 1
1 0 1 1 1 1 0 0 0 0 1
2 1 0 1 1 1 0 0 0 1 0
3 1 1 0 1 1 0 0 0 1 1
4 1 1 1 0 1 0 0 1 0 0
5 1 1 1 1 0 0 0 1 0 1
- X X X X X 1 0 0 0 0
6) 010k MUGPOBOIT MHAUKAIMHU Mg TOIDKEH BH3yalbHO OTO- &

OpakaTh HU(PPOBON JIBOUYHBIN KOJ ajpeca JaT4MKa. DTO MOXKET BbI- f‘ |b
MOJHUTh CEMHCETMEHTHBIM WMHIUKATOP C COOTBETCTBYIOLIUM Jemud- 9
paTOPOM JIJIsi CEMHUCETMEHTHOI'O UHIUKATOPA. E“ |E
VKe Ha 9TOM 3Talle BUIHO, YTO Ha IYTU K MHIUKATOPY JO/DKHBI  ~of
NOCJIeI0BATEIBHO padoTaTh ABa MpeoOpa3oBaTess KOJOB: U3 YHAPHOIO
B JIBOMYHBIN U U3 JBOMYHOTO B KOJ YIIPaBJIEHUSI CETMEHTAMHU CaMOTO MHANKATOpa
[3]. Ux nerko MoxHO coBMecTUTh Ha onHOM [I3Y, ecnm 3anporpamMmMupoBath Ha-
KOIUTEh KaK MoKa3aHo B Tabimie 2. B 3aronoBke TaOnuibl B OJHOM CTOJIOIE
0003HauYeHbI BXOJIbI MHIUKATOPA, BXO/bI U BeIX0ABI [13Y 1 BBIXOBI peructpa, Ko-
TOpbIE UMEHHO TaK U JOJDKHBI OBbITh coenuHenbl. Hanmpumep, aapecusiit Bxon [13Y
Al c BbIxomoM peructpa Q,, BbixoA nanHbix [13Y DO ¢ cermeHTOM MHIMKaTOpa

nyn

a" 1 T.I.

Tabnumna 2
Kapra namsaru [13Y npeobpazoBatens kona M5 mist
yIPaBJIEHUSI CEMUCETMEHTHBIM HHANKATOPOM

Homep | Al | A2 | A4 | A8 | Al6 E Hex |DO | D1 |D2|D3|D4|D5|D6

natauka | O, | O, | @5 | O, | Os ampec| a | b | c | d|e | f]| g

1 0 1 1 1 1 0 1E 011 1 {0]0]0]O0

2 1 0 1 1 1 0 1D 1 1 101 1 {01

3 1 1 0 1 1 0 IB 1 1 1 1 10|01

4 1 1 1 0 1 0 17 011 1 0] 01 1

5 1 1 1 1 0 0 OF 1 1011 1 101 1

- X X X X X 1 1p 0] 0] O0 1 0] 0] 0
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7) 00K 3BYKOBOM CHTHAJU3aUMU /1, TpeacTaBisIeT COOOM TOJOBKY

I'POMKOTOBOPUTENS € KIIFOYOM Ha BXojie (cM. puc.2). [logaBaemas Ha HEToO yacToTa
JOJDKHA OBITh B Mpejeax 3BYKOBOM 4acTOTHI. Il 3ByKOBOM MHIMKAIIMKM JOCTa-
TouHO YacTtoThl 700 - 800 I'l. KoHeuHOE 3HaU€HNE MOKHO YTOYHUTH SKCIIEPUMEH-

TaJbHO W MOA00paTh COOTBETCTBYIONINN BBIXOJ Ha OJI0Ke 7y ;

8) renepaTop g MOXXHO peaqn30BaTh Ha OOBIYHBIX JOTHYECKHX AJIEMEH-
TaXx [6] T.K. 0COOBIX TpeOOBaHWI K CTaOMIBHOCTH YAaCTOTHI HE TPEIBSIBISCTCA.
ITycts f; =6KI[y . Ha Takoii yacToTe BO3MOXHBIC €€ OTKIIOHEHHUS OyayT yKe Ma-
jgo3ameTHbl. Cxema TeHepaTopa moka3aHa Ha puc.2. Ilpu BeipaboTke curHana

CTOII BpIXOAHOW KJIIOY T€HEPATOpPa 3aKPHIBAETCS, U CHCTEMA OXpaHbl MEPECTaET
MOJIy4yaTh CUHXPOCUTHAJIBI JIJIsl OIIPOCa NaTYUKOB (OJIOKUPYETCs);

9) npeoGpa3zoBaTesb 4acToThl /7y 10 cBOeMY (YHKIIMOHATHLHOMY Ha3Ha-

YCHHUIO IIPCACTABIIACT coOou JACINTCJIb 4aCTOTHI. YT1oO0BI IMIOJIY4YUTDb 4YaCTOTY f 3B
A0CTATOYHO pa3AaCIMTb Ha BOCCMb, T.C 6paTB CUTHAJ C TPCTHCI'O BBIBOAA CHCTUYHKA.

s cMHXpOHM3a1MKU ONpoca TaTYNKOB (f cu ) Heooxoaumo nopsnka 400 I, T.e.

KO3 PUIIMEHT neneHus MOJDKEH OBbITh paBeH MTHaauatu. [Ipuemsl mocTpoeHwus
nenutenedt paccMoTpeHsl B [2]. Cxema TpeOyeMoro enuTenis nokazaHa Ha puc.2 B

0Ji0Ke mpeoOpazoBaTes 4acTOThl My .

B coBokymHocTu Bce Oioku 7 — Mg Tpu HAJIMYWU BBIJCICHHBIX CBS3EH

00pa3yloT (QYHKUHOHAIBHYIO CXEMY aBTOMAaTH3UPOBAHHOM CUCTEMbl OxpaHbl. Ee
ONTUMU3ALNA MOXKET POXOAUTh, HAIPUMED, B HAIIPaBICHUN YMEHbBILECHUS YuCIa
UCIIOJIb3YEMBIX AJIEMEHTOB, COBMEILIEHUS! (DYHKUUN OTAEIbHBIX OJIOKOB U yIpOIlle-
HUS annapaTHOM peanu3alvy OTIENbHBIX AJIeMeHTOB. Hampumep, Ha cxeme yxe
coBMeleHbl (GyHKIMU OJIoka mpeoOpazoBaTessi Koja U aemmdparopa JIjsi CEMHU-
CETMEHTHOTO MHIWKATOpa. B 3TOM CMBICIIE MOKHO TaKkKe MOMBITATbCA UCKITIOUNTh
TpUITEp B OJIOKE KOHTPOJsS cpabarbiBaHus, NepenaB (yHKIHIO OJOKUPOBKHU CHC-
TEMBI DJIEMEHTaM TMaMsITH CaMOW CHUCTEMBI, B YaCTHOCTH, OJIOKY Ompoca JaTYNKOB.
Taxxe 04eBHIIHO, YTO SIEMEHTHI 3aJACPKKHU [T HAYaIbHON YCTAaHOBKH OJIOKa OTI-
poca JaT4YMKOB MPOIIE peaan30BaTh eMKOCTHBIMH LIETISIMA BMECTO MHTETPaTbHBIX
3JIeMEHTOB. M 3TUM HE OrpaHUYMBAETCS KPYT BO3MOKHBIX MOAUDUKAIIHIA.

C TOYKM 3peHUs] COBEPIIEHCTBOBAHUS CUCTEMBI CJIEIYET MOAyMaTh O MPUH -
TUW MEp JJI1 yCTPAHEHUS BO3MOXHBIX TIOMEX, HalpuMep, OT apede3ra KOHTAKTOB.
DT0 MOXHO cJiefaTh, UCKIIOUMB, BBIJady CHTHaja O cpabaThIBAHWUU TPH TOSBIIC-
HUM CEPUM CUTHAJIOB C JIATYMKOB 3a OIPAHMYECHHOE BPEMsI, HE MPEBBIIIAIOIIECE
BO3MOYKHOE€ BPEMSI OTKPBITHS OKOH UJIU JBEPEH.
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3apanme 1.3. KommiekcHas oT/1a1Ka ycTpoiicTBa

[IpoBepka pabOTOCIOCOOHOCTH CHCTEMbI BBIMOJIHSAETCS C MOMOIIBIO MOJIe-
aupyroiiei nporpammsel. B nanHom ciydae 3to cucrema BAPUAHT. Te snemen-
ThbI, KOTOPBIE HE MOTYT OBITh PEAIM30BaHbl HA UMEIOIIEHCS B IPOrpaMMe 3JIEMEHT-
HOI 6a3e, 3aMEeHSI0TCA MOJICISIMU C SKBUBAJICHTHBIM NoBeAieHUeM. [lomyunBiasics
HKBUBAJICHTHAs CXE€Ma MpeCTaBiIeHa Ha puc.3.

B nensix ymeHbIeHus o0beMa pUCYHKA U BBUY OTPAaHUYCHHBIX BO3MOKHO-
CTeil OMOTMOTEKH PJIEMEHTOB CXeMa UMEET Pl OTIMYUH OT puc.2:

- UCMOJIb30BaHa TOJbKO ogHa UMC peructpa, mo3TOMy JaTYUKOB MOAKIIIO-
YEHO TOJIBKO YEThIPE;

- OTCYTCTBYIOT IIENIM 3BYKOBOW WHIUKAIIUHU, T.K. TAKUX SJIEMEHTOB HET B
oubmmoreke. OQHAKO MPU KEJTaHUU €€ MOKHO CMOJICIUPOBATH CBETOBBIMU WHIU-
KaTOpaMu;

- cxeMma [I3VY ucnons3yeTr TOIBKO YEThIPE aIPECHBIX BXOAA U YIIPABIISIET UH-
JMKAaTOPOM CHCTEMBI MOJAEIHpoBaHUs. Kak M3BECTHO, B MHIMKATOP CUCTEMBI MO-
JIETMPOBAHUS YK€ BCTPOCH JCMIM(PPATOP JUIsl CEMUCETMEHTHOTO uHaAuKaTopa. [lo-
ATOMY YHOPaBJIATh UM HYKHO JBOMYHBIMH KoJaMH. J[1s 3TOro kapra maMsaTv B
CXEeMe MOJIETUPOBaHMS JOJKHA COOTBETCTBOBaTh Tabnuie 1. Ho aTo He HapymaeT
JIOTUKY YIIPaBJICHUS UHIUKATOPOM;

- mpu 3anpemjaronieM curHaiie Ha Bxoae E Bce Bbixoawl 13V Haxomarcs B
€UHUYHOM COCTOSIHUM, TIO3TOMY BMECTO HETOPSIIEro MHAUKATOpa Ha CXEME OT-
naaku ¢pukcupyercs 3Hak "F".

Meroarka OTIaJKi YCTPOUCTBA yKe OMKUCaHa B 3TOM MOCOOUH.

JInst KOHTpOJisE pabOTOCIOCOOHOCTH YCTPOWCTBA HEOOXOJAMMO MPOBEPHUTH
MPaBWIBHOCTh peaU3allii BCEX MPETyCMOTPEHHBIX B 3aJIaHUH PEKUMOB:

- 3aIlyCK YCTPOWCTBA - MPaBUIBbHOCTh MPUBEJICHHS CXEMbI B UCXOJHOE CO-
CTOSTHUE U HAa4yaJio OMpoca JaTYMKOB;

- IOCTaHOBKA OOBEKTOB 10T OXPaHy;

- CHSITHE C OXPaHbl U OTCYTCTBUE CUTHAJIOB CpabaThIBAHMUS;

- cpabaThIBaHHME JIaTYMKA U BbIJJaya CUTHAJA U aJipeca JaTuuKa;

- cpabaThIBaHUE TIOCIIE0BATENBHO JBYX JATYUKOB;

- 3aITyCK CUCTEMBI TIOCTIE CpadaThIBAHUS;

- COXpaHEHUEe KOHTPOJISI HaJl 0ObEKTaMU MIPU OTOOpaXKEHUU HOMepa cpabdo-
TaBIIETO JaTYMKA.

Ecnu npu peayinzaniuu BceX peasibHbIX TEXHOJOTMYECKUX PEKUMOB PaObOTHI
CHUCTEMBbI OXpaHbl Oy/I€T BbISABJICHA HEMpPaBUiIbHas paboTa, TO ClIeIyeT YCTaHOBUTh
MPUYUHY HEMPABWIHLHOW pabOThl, HAMETUTH MEPHI 10 YCTPAHCHUIO ITUX MPUYUH U
peanu3oBaTh UX TEXHUYECKHU. ECiiM ycTpaHeHHe MpUYUH HEMPaBUIIbHONW pabOThI HE
BBIXOJIUT 33 PaMKH NPUHSATOM CTPATETHH MOCTPOEHHSI YCTPOMCTBA, a CBA3AHO C
omuOKaMu COOPKHU CXEMBI WM OTACIHbHBIMU HEYYTCHHBIMU (paKTOpamH, TO pe-
3yJbTaT MPOCKTUPOBAHMS MOKHO CUMTATh BEChMa MOJOXKUTEIHHBIM. Takue ommo-
KU, OOBIYHO, YCTPAHSIOTCSI ONIEPATUBHO U C HE3HAYUTEIBLHBIMHU 3aTpaTaMHu.

Opnako, eciau HepabOTOCTIOCOOHOCTh YCTPOMCTBA CBSI3aHA C OMMUOOYHBIMU
MIPEICTABIICHUSIMU HAa YPOBHE CTPYKTYPHOH CXEMBI, TO MPOEKTHpPOBaHUE OyIeT
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peanr30BaHO B BUJE CIEAYIOLIEH UTEpalUH, IPAKTHYECKH, C Hayayla. JTO, €CTECT-
BEHHO, NOTPeOYyeT 3HAYMTENbHBIX 3aTpaT BpeMeHU U cuil. [loaToMy oObeKTHBHAsS
OLICHKA CTEMEHW IOCTHKEHHUS IEJIM Ha KaXKJIOM 3Tale MPOCKTUPOBAHUS HMEET
OUYEHb BAKHOE 3HAYCHUE.

CrpaBeITMBOCTH pajyl CIEAyeT OTMETUTh, YTO OIIEHKAa CTEHEHHU JTOCTHXe-
HUS 1esie nHoTrIa TpeOyeT MpopabOTKU YCTPOMCTBA BIUIOThH 10 (PU3UYECKOTO Ma-
KeTa. DTO BCerja ’KOHOMHYECKH HEMPOCTO U TpeOyeT OYeHb 3HAUYUTENbHBIX Bpe-
MEHHBIX 3aTpar. IMEHHO MO3TOMY YMEHHE MOJYyYUTh OOBEKTUBHYIO OILEHKY Mpa-
BWJIBHOCTH MPUHSTHIX PEHICHUN HA PAHHUX CTaJUAX, B TOM YHCIE 3a CUYET IIUPO-
KOTO TIPUMEHEHUST MOJICITUPOBaHUS O0BEKTOB M MPOIECCOB, MPUOOpPETACT PEeIIaro-
1iee 3HaYeHHe.
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Puc.3. DxBuBaneHTHas cxema JJisi MOJIEIMPOBAHUSI CUCTEMBI OXPaHbI

Ommazka cXeMbl OCYLIECTBIISIETCS HAa OCHOBE METOZAA NMPOCIICKUBAHUS MH-
(dbopMalMOHHBIX CUTHANOB. 7151 3T0ro He0OX0AMMO YTOYHUTH BXOJHBIE U BBIXO/I-
HbI€ JJaHHbIE, BpEMs UX MOCTYIUIEHUS U (OpMYy UMITYJIbCOB JJIA KaKIOTO OJoKa
(GyHKUIHMOHATIBHOM CXeMbI. A Janee MpocCieuTh MPAaBUIBHOCTh UX PEATbHOTO Ye-
peaoBaHusl B COOTBETCTBUM C 3aKOHAMHU (DYHKIIMOHUPOBAHUS yCTPOMCTBA.

ITpu otnaake cxemsl (cM. puc.2 U 3) AOHKHA MPOSBUTHCS YMBIIUIEHHO J10-
MyIIEHHAas HETOYHOCTh: B MOMEHT OJIOKHPOBKHM CXEMBbI OXpaHbl T€HepaTop mepe-
CTaeT BbIJABATh MMITYJIbChl M 3BYKOBAsl CUTHAJIU3ALMS CTAHOBUTCS HEBO3MOKHOM.
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[Toatomy curnan CTOII nomxeH 6J10KUPOBAaTh CUHXPOCUTHAJIBI TOIBKO OJI0KA OI-

poca JaTuMKoB, He Hapyuias pabory remeparopa G u memmrens. EcrectBeHHo,
3TO TpedyeT MOpadOTKU CXEMbI U JOJKHO OBITh OTOOpaXEHO Ha OTKOPPEKTHPO-
BaHHOW (DYHKIIMOHAIBHOM U CTPYKTYPHOM CXeMax.

3ananue 4. [locTpoeHue 31eKTPUYECKON MPUHIIUNTHAIBHON CXEMbI
ycTpoiicTtBa

[Tocne oxoHyaHus pa3pabOTKU (HYHKIIMOHAIBLHON CXEMBbI, MOTYUYEHUs JOKa-
3aTeNbCTB €€ Pab0TOCTIOCOOHOCTH CIEAYET MEePEeXOuTh K pa3padoTKe MPUHIIUITH-
aJIbHOM cxeMbl. OHa KOHCTPYUPYETCSl Ha OCHOBE IU(PPOBBIX 3JIEMEHTOB pEajIbHbIX
MHUKPOCXEM, TOMCK KOTOPBIX OCYIIECTBIIAECTCS IO CIIpaBOYHHUKAM. B aTom mpouec-
ce BO3MOXKHbI HEKOTOPbIE SKBUBAJICHTHbIE 3aMEHbI IIU(PPOBBIX Y3JI0B, HO 0€3 OT-
KJIOHEHUS OT BBITIOJIHEHUSI OCHOBHOM ()YHKIIUU.

B cootBerctBum ¢ 'OCT 2.701-2008 nmpuHIMIIHAIbHAA CXEMA JIOJKHA OM-
pPEAENIUTh MOJHBIA COCTAaB 3JIEMEHTOB M B3aUMOCBSI3U MEXAY HUMU U, KaK MpaBU-
J0, JaBaTh MOJIHOE (JIETaJbHOE) MPEACTABICHHE O MPUHLMIAX PAOOThI H3IEIIHS.
[ToaTOMY BCE RJIEMEHTBI, BKJIIOYAsi KOMMYTAIIMIO, PA3bEMBbI, YKA3aHUS O LEMAX MMH-
TaHUS JIOJDKHBI HAUTH HA HEW OTpaKEHUE.

[Tpumep odopMieHUsI TUIOTETUYECKOW MPUHLUIHAAIBHON CXEMbl MOKa3aH
Ha puc.4.

[To cCOBOKYITHOCTH MCHOJIB3YyEMbIX JIeMEHTOB (hopmupyercs Ilepeuens aie-
menToB (I'OCT2.701-2008 11.5.7). Dnements! B [lepeuenp 3anuchIiBalOT TrpymnnaMu
B an(aBUTHOM MOpPsSAKEe OYKBEHHBIX MO3UIIMOHHBIX 0003HaueHud. OO0o3HaAUYECHUE
JIOKyMEHTA, HA OCHOBAHMHM KOTOPOT'O 3alMCh 3JIEMEHTA NIPUMEHEHA, pa3peraeTcs
HE YKa3bIBaTh.

[Tpumep odhopmiieHus epeyHs HIEMEHTOB IMOKa3aH Ha puc.S.

Odopminenrue mUGPOBBIX JIEMEHTOB Ha MPUHUIMUIHAIBHON JIEKTPUUYECKON
cxeme co ccpuikaMu Ha cootBercTrByromme ['OCT npuseneno Ha puc.6 u 7.
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Bapl/laHTLI KOMIIJICKCHOT O 3aJaHuA

3aganme. Pa3zpaboraTh M OTJIaAUTh MHOTOTAKTHBIM MHOTO(]a3HBIN reHepa-
TOP TaKTOBBIX UMITYJICOB C 33JJaHHBIM YHCIIOM ITOJIHBIX TIEPHOOB TeHEpaIUH.

Hcxonabie qaHHbIe (110 HHIWBUyaTbHOMY BapHAHTY):

- yacToTa reuepauu - f,; (I'm);

- YHCJI0 BBIXOJIOB TeHeparopa (uucio ¢az) - N ;

- yacToTa 3ajarolero reaeparopa - fr (I'n);

- YUCJIO TIOJHBIX ITePUOJIOB reHepammu - M ;

- IMarpaMMa CHTHaJIOB Ha Ka)XJI0M BbIxoje - F .

CurHanbsl Ha KaXIOM TOCIEAYIOIIEM BBIXOJE JIOJKHBI OBITH OJMHAKOBEIC,

HO CABUHYTBI OTHOCHUTCIIBHO IIPCABIAYIICIO HA BCIIMYHNHY %p .
™

AJibTepHATHBHOE 3a/ianue. Pa3paboTaTh M OTIIAIUTH YCTPOICTBO, oOectie-
YUBaloOlIee ABIKEHUE 3aJaHHOH KOMOMHamu F ropsAmmx u Heropsmx Touek (3a-
JAHHOM (PUTYpPBHI) IO 3aMKHYTOM TMpJsSHAE U3 CBETOANOJ0B. MIcXoaHbIe TaHHBIE:

- CKOPOCTh JIBMDKCHUSA - f1,; (MHIUKATOPOB/CEK);

- ITMHA TUPJISHABI - N (MHIHKATOPOB);

- 4acToTa 3ajaromiero remeparopa - fr (I'm);

- YMCJIO TIOJHBIX IMKJIOB JBHXCHHS (000pPOTOB 1O rupssiHe) - M ;
- IBIKYIIASACSA KOMOMHAIIMS TOPSIINUX M HETOPSIIUX WHINKATOpOB — [ .

WuauBuayanbHbI BapuaHT BBIOMpAETCs IO HOMEPY B XKypHaie y4deOHOH
rpynmnbl. YuciioBble 3HaU€HUs TaHHBIX PUBEIEHBI B Ta0uLe 3.

Jlnst o0oux 3a1aHMil JONMOJIHUTEIbHbIE JaHHbIE:

1) snemenTHast 6aza BhIOMpaAETCs U3 cOcTaBa OUOIMOTEKH MOICIUPYIONICH
nporpammbel BAPMAHT. Jlonyckaercs BbIOOp Apyroil MoAENUpYIOIIEH Mporpam-
MBI IO pelieHnuto odydaemoro. Jlomyckaercst BBIOOp 1000 31eMeHTHOM 0a3bl, ec-
JIM OHA TI03BOJISIET MOJICIIUPOBATH UCCIEIYEMYIO CXEMY;

2) B KauecTBE AJIEMEHTOB YIPAaBIICHUS JIsI pa3padaThIBAEMOTO 3a/IaHus W3
MOJICTIUPYIOMIEH MpPOTrpaMMbl MOXKET OBITH HCIIONB30BAaH TOJbKO OJMH KJIIOY,
CTIOCOOHBIN (POPMHUPOBATH JIOTUUECKYIO €AUHUILY WU HOJIb.

CocraB oruera:

1) cxema snekTpudecKasi CTpyKTypHasl yCTPOMCTBA;

2) cxeMa JJIeKTpuyecKasi GyHKITMOHAIbHAS YCTPOUCTBA,

3) cxema dJIeKTpUYecKas MpUHIUIUANIbHAS yCcTpohcTBa. CXeMbl JOJKHBI
OBITH TIPEICTaBJICHBI Ha JucTax ¢opmara A3 uinn A4 B COOTBETCTBUU C TpeOOBa-
Husimu ECK/I. BeimoHeHne cxeM B 3JIEKTPOHHOM BHUJI€ TPEANIOYTUTENIBHO, B 3TOM
Cly4ae MpeJCTaBIISIeTCs JOTIOJHUTENIBHO (Paiijibl yKa3aHHBIX CXEM;

4) HaOpaHHasi B cpelie MOACIUPYIOIICH MpOorpaMMbl U OTIaKEHHasi cxema
YCTPOMCTBA.
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5) nepevyeHb 3IEMEHTOB YCTPOIMCTBA, BHIIIOJIHEHHBI B COOTBETCTBUU C TpE-
ooBanusMu ECK/ (Taxoke *ennaTenbHO B 3JIEKTPOHHOM BUJE);

Ta0Omuma 3
L[H(I)pOBBIG SHAUYCHUA NMHAUBUAYAJIBHOI'O 3aJaHUA

o o 4

% o é o E F N fTI/I fr M

T 2 % & 5
1. 5 1 7
2. 6 2 7
3 7 4 5
4. 5 5 5
5 6 1 6
6. 7 2 6
7. 5 4 = 9
8. = 6 5 = 9
9. = 7 1 = 7
10. & 5 2 = 7
11. > 6 4 2 5
12. = 7 5 3 5
13. 3 5 1 2 6
14. 5 6 2 = 6
15. = 7 4 = 9
16. § 5 5 = 9
17. S 6 1 5 7
18. = 7 2 8 7
19. z 5 4 3 5
20. 5 6 5 = 5
21, 5 7 1 S 6
22. S 5 2 < 6
23. = 6 4 = 9
24. 7 5 = 9
25. 5 1 9
26. 6 2 6
27. 7 4 6
28. 5 5 7
29. 6 1 7
30. 7 2 9
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2. UCCJIEJJOBAHUE TPUEMOB OTPABOTKH KOHCTPYK-
TOPCKOH JOKYMEHTAIIUU

Hean

1) oTpaboTaTh MPAKTUYECKHNE HABBIKM MMOCTPOCHUSI 3aBEPIICHHBIX JICKTPHU-
YECKHX CXEM PEaJIbHOU CII0KHOCTH;

2) COBEpILIEHCTBOBATh MPHUEMBbI O(POPMIICHHS IIEKTPUUYECKUX CXEM B COOT-
BercTBUM ¢ TpeboBanusimu ECKJI, yMeHMS W HaBBIKM NPUHSATHUS HMHKEHEPHBIX
peUIECHUM.

Y4yeOHbIE BOIIPOCHI

2.1. ITocTpoeHue 3NEKTPUUECKON NPUHITUITNAIIBHON CXEMBI YCTPOKCTBA.
2.2. OdpopmieHue MEKTPUUECKON CTPYKTYPHOH, PYHKIIMOHAIBHO, PUHIIH-
MUAAJIBHOW CXEMBI U NIEPEYHS 3JIEMEHTOB.

JlutepaTtypa 1Jil NOATOTOBKH K 3aHSITHIO

1. VYrpromor E.Il. I{udpoas CxemorexHuka: YueOHOe mocoOue sl BY-
30B. — CI16.: BXB-IletepOypr, 2007. — 800c.

2. boiiko B.. u np. CxemoTexHHMKa S3JEKTPOHHBIX cucteM. l{udposie
ycrpoimctsa.- CI16.: BXB-Ilerepoypr, 2004.-512c.

3. Toremkun M.C. OyHKIIMOHAIBHBIC Y3JIbI IU(PPOBONA aBTOMATHUKHU. - M.:
Oneproaromuznaar, 1988.-320c.

4. luno B.JI. Ilonynsapueie nudpoBbie MuKpocxeMbl. — M.: Pagno u
cBs3b, 1987.-352c.

5. Ilepeuenb 'OCT B cOOTBETCTBUU C IEPEUYHEM JIUTEPATYPHI K 3aHATHIO.

Copepxanue oruera

TpeGoBaHus K OTUETY yKa3aHbl jajiee mpu GOpMYITHPOBKE KOHKPETHOTO 3a-
JTAHUSL.

AKTYaJIbHOCTDH 3aHATHS

OcBoenune 1udpoBOl TEXHUKU HEBO3MOXKHO 0€3 HABBIKOB WX Mpodeccro-
HaJIbHOTO M300pakeHus: B cooTBeTcTBUE ¢ TpeboBanusiMu ['OCT. BakeH HaBBIK
MOMCKA U YTeHUs] TpeOOBaHMI HOPMATUBHBIX TOKyMEHTOB. [1o 3TOl mpuunHe 31O
3aHSTHE OCOOCHHO BAXKHO JJIsI OyAYIEero HHKEHepa.

Bonpoch! 1151 NOATOTOBKHU K 3aHATHIO

st addexTHOM paboThl HA 3aHATUHM HEOOXOIUMO MOBTOPUTH CIIEIYIONTUE
BOMPOCHI, U3yuyaeMble Ha MPEIbIAYIINX 3aHATUAX:

1) TpeboBanust 0hOpMIICHHS TEKCTOBBIX JOKYMEHTOB;

2) ob6mue TpeboBanms OPOPMIICHHS CXEM DICKTPUICCKUX;

3) Ha3HAYEHHUE CXEMBI DJIEKTPUUECKON CTPYKTYPHOM;

4) Ha3HaYEHHUE CXEMBI ANEKTPUUECKON PYHKIIMOHATHHOM;



21

5) Ha3HAYEHHUE CXEMBI SJEKTPUUECKON TPUHIIMITHAIBHOM;
6) TpeboBaHUs OPOPMIICHHS TIEPEUHS DIIEMEHTOB.

3amanue 2.1. Pazpa0doTKa 3JIeKTPHYECKOH CTPYKTYPHOM CXeMbl YCTPOHCTBA

s ycTpoiicTBa, pa3pabOTaHHOIO Ha IMPEAbLAYIIEM 3aHSATHH pa3padoTaTh
CXEMY AJIEKTPUUECKYIO CTPYKTYPHYIO B COOTBETCTBHHM ¢ TpeboBanusimu ECK/I.

B otuere npencraBuTh:
CxeMy 3JIEKTPUYECKYIO CTPYKTYPHYIO B 3JIEKTPOHHOM BH/IE.

3amanue 2.2. Pazpadorka 3JjieKTprUYeCKOl (PYHKIMOHAJIBLHOM CXeMbl YCTPOM-
CTBA

Jlist yerpoiicTBa, pa3pabOTaHHOTO Ha MPEABIAYIIEM 3aHATUU pa3padoTaTh
CXEMY DJIEKTPUYECKYI0 (YHKIMOHAIBHYI0 B COOTBETCTBHM C TpPEOOBAHUSIMU
ECK/I.

B otuere npencraBuTh:
CxeMy 3JIeKTpUYECKYI0 (PYHKIIMOHAIBHYIO B 3JIEKTPOHHOM BHJIE.

3ananue 2.3. Pazpadorka 3/jieKTpHMUYEeCKON NPUHUMIINAJIBLHOM CXeMbl YCTPOH-
CTBA

Jlist yctpoiicTBa, pa3pabOTaHHOTO Ha MPEABIAYIIEM 3aHATUU pa3padoTaTh
CXEMY DJIEKTPUYECKYI0 TPHUHIMIHAIBHYIO B COOTBETCTBHUHM C TPEOOBAHUSIMU

ECKJI.

B otuere npencraButs:
CxeMy 3JIEKTPUYECKYIO MPUHLIMIUAIBHYIO B 3JIEKTPOHHOM BUJIE.

3ananmne 2.4. Pa3zpadoTka nepevyHs 3J1€MEHTOB ISl IPUHUUIIHAIBLHOM CXeMBbI
yCTpOHCTBA

Jlns ycTpoiicTBa, pa3pabOTaHHOTO Ha TMPEABLAYIIEM 3aHSATHH pa3padoTaTh
MEPEUYCHb IJIEMEHTOB JIJISI CXEMBI AJICKTPUUECKON MPUHIIUITHAIBHOW B COOTBETCT-
Buu ¢ TpeboBanusmu ECKJI.

B otuere npencraBuTs:
IlepeueHb 2IEMEHTOB ISl CXEMBI MIEKTPUUECKOW TPUHLINANNAIBHON B dJIEK-
TPOHHOM BU/IE.
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3amura oTruera:

3aHII/ITa 3aKIIIOYaCTCA B IIPCACTABICHNN YKA3dHHBIX JOKYMCHTOB, 00BsCHE-
HHUH HASHAYUCHUWS, IIPUHIOUIIOB IIOCTPOCHHUA U (l)YHKHI/IOHI/IpOBaHI/IH, a TaKKC MCTO-
AUKH OTJIAAKH KaXI0T0 Y3Jjla CIIPOCKTHUPOBAHHOTO YCTPOﬁCTBa U IIPUHOUIIOB HX

B33HMOHCﬁCTBHH.

BapuaHTbl M300pakeHHsI HEKOTOPBIX 3JIEMEHTOB 3aJaHUsl IOKAa3aHbl Ha

puc.5 - 7.
O603HaueHne HanmenoBanue KonnuectBo [Ipumeuanne
['eneparop
G I'enepatop 100 I'ny | Tun npou3BOJILHBIN
MUKpPOCXEMBI
DD1, DD2 Peructp K1551P1 2
DD3, DD4, Cuetunk K155H1E7 3
DD5
DD6 Onement 21-HE K155J1A3 1
Pe3uctopsl
R1, R2 MJIT 0,125 B, 300 Om, £5% 2 Jomyctumo £25%
MuaukaTopsl
VDI1... VD5 Cseromuon AJTI102A 5
KoMMyTalImOHHBIC DJIEMEHTHI
SB1 Knomnka 3ampIkaromas 1
I[TIKu-159-3
XSl1 Pazwem DJK-05C 1

Puc.5. I[Ipumep odhopmnenus Ilepedns amemMeHTOB




He meHee 1 kpaTHa 1 Mm

FOCT 2.743-91
n2.1.8

[JononHutensHoe none
HasHauyeHwne BblBOAOB

FOCT 2.743-91
n.2.1.2; n.2.3.5

He meHee n
KpaTHa 2 MM

FOCT 2.743-91
n2.1.8

YkazaTtenu
CBOWCTB
BbIBOL,OB

MOCT 2.743-91
n.2.3.3

He meHee
M KpaTtHa 1 Mm

MoCT2.743-91
n21.8

MosuunoHHoe o6o3Ha4veHne
MOCT 2.702-75(2000) n.3.20
roCT 2.710-81. n. 2.2.11; n.1.2
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OcHoBHoOe none
O6o3Ha4yeHe QyHKLMK
anemeHTa

FOCT 2.743-91 n.2.2

/

DD11

HaumeHoBaHue
N TUMN. UK

o

o

)

Wi

SR

KoA, anemeHTa

T FOCT 2.708-81 n 4.4

K155TM2

\

™~

OT yncna BbIBOAOB
W CTPOK MHGOpMaLIMK
FOCT 2.743-91 n.21.7

)

x JlnHum cesasn n YIO

OT yncna 3Hakos

MOCT 2.743-91 n.2.17

- O4HOW TOMWMWHbI
0.2<d<1.0

MOCT 2.701-2008 n.5.5.1;
n. 54.3

Ot yucna nonen, 3Hakos, wWpugpTa

MOCT 2.743-91n.21.7

Puc.6. CtpykTrypa 0603HaueHUS ITU(POBBIX JIEMEHTOB




Tabnuua anpecos BHELIHMX

nogkntoyeHwin MTOCT 2.702-75(2000) n.3.41

.,

24

MoanumnoHHoe o6oaHaveHne
anemeHTa,s3ameH YO
KOTOpOro nomelleHa Tabnuua

FOCT 2.702-75(2000) n.3.41

\ X 84 >— O6oaHaveHue NuHUA
Aapec KOHT FOCT 2.702-75(2000) n.3.15
1
(o17] 1
11
Hatunk 2
24
Cépoc 3
23 O603HaYeHWe BbIBOAOB(KOHTAKTOB)
X2([4] 4 1 FOCT 2.702-75(2000) n. 3.37
+58 6 / '
O6wwin 7 13 ‘
JInHUA rpynnoBoi cBA3n DD1.2
1.0<d<2.0 Mm 23 10ls N
[OCT 2.721-74 —
11 12 (571 155TM2
MOCT 2.702-75(2000) n.3.15 1 11
C
24 13 |—
]
10 +5B
13

TekcToBas nHgopmauna
rOCT 2.701-2008 n. 5.6

1. BeiBo4 14 BCEX MUKPOCXEM NOAKMIOYNTE K Lenu +5B.

2. BoiBoabl 7 Bcex MUKpocxXeM nodknoduTs K uenu ,KOPMYC,,

Puc.7. DiaemMeHThl 0003HAUYEHUN JIMHUI CBSA3H

N —

3ajaHus il cCaMONIPOBEPKH

[TosicHUTE NPUHIUIBI pEATU3ALMU 3TAIIOB CUHTE3a JUCKPETHBIX YCTPOWCTB;
Kakue cBoiICTBa pEerucTpoB UCIIOIB3YIOTCS HA TPAKTUKE?
3. Kakue mMeToabl MOCTPOCHHSI MEPECUETHBIX YCTPOUCTB MCHOJIB3YIOT B TeEJie-

KOMMYHUKAIIMOHHBIX ycTpoicTBax? B uem ux otnmuus?
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4. Moxer nau pemm@parop ObITh HCIONb30BaH Kak (PUKCATOpP 33aJaHHBIX CO-
CTOSTHU?

5. Kako# noruueckuil 3J€MEHT MCIOJIb3YETCS KaK YIPaBISIEMbIA KIIOY IS
nepeaadr JaHHBIX ?

6. Moxet nu anement MJIN paccmaTpuBaThCsi Kak 3JIEMEHT JIOTUYECKOTO yM-
HOXXEHUA?

7. TlosicHUTE METOAMKY TECTUPOBAHUS TUCKPETHBIX YCTPOUCTB?

8. Ilo xakum mapameTrpam OLIEHUBAETCA COBMECTUMOCTbD YCTPOUCTB?

9. Uewm ornuvaeTcs NOJIHBIA U HenmoHbIN aHanor UMC?

10. Kakum oGpa3om pemraercst mpodiemMe OrpaHUICHHOTO KOJIHYECTBA BXOJIOB
JIOTUYECKOT0 AJIeMEHTa?

11./Ins1 kakux 1eneil ucnoiab3yroT MUuHHbBIE (hopmupoBarenu (OydepHbie peru-
CTpbI)?

12. Ha30BUTE OCHOBHBIE TOCYJAPCTBEHHBIE CTaHIAPTHI, HMCIOJIb3YEMBIE IS
0(pOpMIIEHUS HIEKTPUUECKUX CXEM.

13.Kakue 31eKTpuYECcKUE CXEMBI CYIIECTBYIOT?

14.Yt0 onpenenser cxema CTpyKTypHas?

15.Yro onpenenser cxema (pyHKIHMOHAIbHAS?

16.Yto onpenenser cxema NPpUHLIUIIAAIbHAS?

17.3aueM Hy»Xe€H MepeyeHb dJIEMEHTOB?

18.1losicHuTe peanu3anuio Kakaoro napamerpa MHAUBHUIYAIbHOTO 3aJaHUS B
paMKax BBIITOJIHEHHOTO MPOEKTA.

Jlureparypa:

1. YuxanoB A.H. Peructpel. MeTonuueckue yka3zaHus K J1aOOpaTOPHBIM H
MPaKTUYECKUM 3aHsaTHsIM. - PocToB-Ha-/lony: CeBepo-KaBkazckuit pumman MTY-
CH, 2019. - 26c¢.

2. YukanoB A.H. Cyerunku. MeTtonuyeckue ykazaHus K JIAOOpATOPHBIM U
MPaKTUYECKUM 3aHsATHsIM. - PocToB-Ha-/lony: CeBepo-KaBkazckuit pumman MTY-
CH, 2019. - 25c.

3. YuxkanoB A.H. Jlornueckue npeoOpaszoBarenu. MeTtoaudeckue yka3zaHus K
Ja00paTOPHBIM U MTPaKTUUECKUM 3aHATHAM. PocToB-Ha-/{ony: CeBepo-KaBkaszckuii
¢bumman MTYCH, 2018.- 43 c.

4. Yuxano A.H. Jlornueckue 371€MEHTbl U TPUITEPHI. METOIMYECKUE YyKa3a-
HUS K Ja0OpaTOpHBIM M MpakTUYECKUM 3aHATUAM. PocrtoB-Ha-llony: Cesepo-
Kaskasckuii punman MTYCH, 2018.- 36 c.

5. YuxkanoB A.H. I[IpumeHeHne MUKpoCcXeM mamsTH. MeTOOUYECKUE YKa3aHUs
K Ja00paTOpHBIM H TpaKTHUYeCKWM 3aHsATusM. PoctoB-Ha-/lony: Cesepo-
Kagkazckuii pumman MTYCH, 2018.- 22 c.

6. JIsBoB B.JI., YukanoB A.H. CxemorexHuka. Metoaudyeckrue yka3aHus K Jja-
6opatopubIM paboTtam PoctoB-na-Jlony: MTYCH, 2016 .

7. TOCT 2.105-95. OOGmue TpeOoBaHUS K TEKCTOBBIM JOKYMEHTaM
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8. TOCT 2.701-2008. Cxemsbl. Buasl u tumnel. O01ire TpeOoBaHUS K BHITIOTHE-
HHUIO.

9. TOCT 2.702-75 (2000). [TpaBuia BBIMOTHEHUS ITCKTPUIECKUX CXEM.

10.'OCT 2.708-81. IlpaBuia BBIMOJHEHUS JJIEKTPUUECKUX CXEeM IUGPOBOMA
BBIYMCIIUTENLHON TEXHUKH.

11.TTOCT 2.710-81. O6o3HaueHUs OYKBEHHO-LIU(PPOBBIE B HIEKTPUUECKUX
cxemax

12.TOCT 2.743-91. OGo3HaueHus1 yCIOBHBIC Tpaduueckue B cxemax. JIeMeH-
ThI HU(POBON TEXHUKH.

13.TOCT 2.721-74. O60o3HaueHus ycioBHbIe rpadudeckue B cxemax. O603Ha-
yeHus obmero nmpumenenus (B3amen ['OCT 721-68, 783-69, 750-68, 751-73).

14.TOCT 2.755-87. O003HaueHus yciIoBHbIE rpaduyecKkrue B cxemax. Y CTpou-
CTBa KOMMYTAITMOHHBIC ¥ KOHTAKTHBIC COCTHHCHHS.

15.TOCT 2.728-74(2002) O603HaueHus ycloBHbIE Tpaduueckue B cxemax. Pe-
3UCTOPBI, KOHJEHCATOPBI.

16.TOCT 2.730-73(2002) O6o3HaueHHs yCIOBHBIE Tpaduueckre B cCXemax.
[TpuGopHI MOTYIPOBOTHUKOBBIE.



