MHUHUCTEPCTBO OBPA3OBAHHUA U HAYKHU
KBIPT'BI3CKOM PECITYBJIUKH

KBIPT'BI3CKUI TOCYJIAPCTBEHHBIN TEXHUYECKUH
YHUBEPCUTET um. N.PA33AKOBA

Kadeapa «Pagnodnekrponuka»

QJIEKTPOHUKA

METOJUYECKHE YKA3aHUS MO BBITOJIHEHUIO KypPCOBOM pabOThI
1Sl ctyaeHToB HanpasieHus 550200 «ABTomaTr3anus U yIpaBJICHUE)
Bcex (hopM 00yueHus.

bumkex - 2011
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PACCMOTPEHO YTBEP}KI[EH

Ha 3acelaHuu Kadeapsl y4eOHO-METOIUUECKON KOMUCCUEN
«PagnosnekTpoHuKa (dakynbreTa HUHGOPMAITMOHHBIX

TEXHOJIOTUH
[TpoTtokom Ne ot 2011 [TpoTtokom Ne ot 2011

CocraBurens: K.T.H., 1o1eHnT KAPMBIIITAKOB A. K.
VK 621.314

OnexkTpoHHKa: MeToau4ecKue yKa3aHusl K BBIIOJHEHUIO KypCcOBOW pabOThI
JUISL CTYIEHTOB (haKylbTeTa MH(MPOPMAIMOHHBIX TEXHOJOTUM, OOYyYarolUXCs IO
HanpasieHuto 550200 «ABromaTuzauus U ynpasiieHue». / Kplpr. roc. TexH. yH-T;
Cocr.: Kapmeimakos A. K. 2011.- 29 c.

[IpuBenensl TpeOOBaHUS K COACPKAHUIO KypCOBOU pabOTHI U MOPAJIOK €&
BBITIOJTHEHUSA, TEMaTHUKa KYpCOBBIX paldoT, TpeboBaHUs K odopMieHHIO, AaH
npuMep pacdyé€Ta B COOTBETCTBHH C IPOrpaMMOi Kypca «DIIEKTPOHHUKA.

[IpennazHadeHsl s CTYACHTOB BeeX (popM 00ydeHHs

Nn.6. Tabn.1. bubnuorp.:40 Ha3B.

Peuenzenrt: ct. npenoaaBarens kadeaps PO Jlxbuibimbaes H.A.
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Conepxxkanue
. Haznauenue, TemaTuka u cojiepkaHue KypcoBou padoThI
. PacueTHO-MOsSICHUTENbHAS 3aMIMCKa
. I'paduueckast yacTh KypcoBOi pabOThI
. llIudpoBka KypcoBoit pabOTHI
. [lopsi1oK BBITIOJTHEHUS KYPCOBOU paOOThI
. Texuuueckue 3alanus IO TEMaM KypCOBBIX paboT
. IIpumep pacuera
Croucok nmurepaTypsl

NN DN KW=

1. HABHAUYEHUE, TEMATHUKA U COJAEP)KAHUE KYPCOBOM
PABOTHBI

1.1 HaznaueHune KypcoBoii padoThI

Meroauueckne ykazaHusi 1O KypcoBOM pabore pa3paboTaHbl B
COOTBETCTBUM C paboueld mporpaMmMoil M TMpeJHA3HAYEeHBl [JIsi CTYJCHTOB
CIEUUANBHOCTU «ABTOMaTH3auus U ynpasieHue». Kypcopas paborta 0asupyercs
Ha MaTepualie, MU3JIO)KEHHOM B Kypcax “@usmuka“, “TeopeTnueckue OCHOBBI
AIEKTPOTEXHUKH ~, “DIEKTPOHHUKA .

KypcoBast pabGora sBasiercs oaHod U3 (GopM pabOThl CTYIEHTOB, MHpU
BBIIIOJIHECHUM KOTOPOM BCE pEUICHUS MPUHUMAKOTCS CaMOCTOSATENIbHO. Poiib
PYKOBOIUTENS KypcOBOM  pabOThl MpU ITOM  3aKJIOYaeTcsi B  OLICHKE
MPUHIUITAAIBHBIX PEIICHUH, METOJIMYECKOW TIOMOIIHM, KOHTPOJE CPOKOB H
cojiepKaHust paboThI.

B kypcoBoii pabote pa3paldaTbiBalOTCS pa3iM4YHbIC y3Jbl U YCTPOUCTBA,
UCIIOJIb3yEeMbl€ B MPOMBIIIUICHHOM 1 OBITOBOM ammapaType, B YaCTHOCTH, B OJI0OKaxX
CHUCTEM aBTOMATUYECKOIr0 YIPABICHUS U KOHTPOJIS.

BrinonHnenue KypcoBoil paboThl MO Kypcy “DIEKTpOHHKA” HUMEET CBOEH
LEBI0 3aKPEIUICHUE TEOPETUYECKUX 3HAHUM MyTeM pa3pabOTKU CTPYKTYPHOU U
NPUHLIUNHAIBHON CXEMbI, a TaKXKe TMPOBEIACHUEM paCUETOB PA3ITUUYHBIX
AJIEKTPOHHBIX YCTPOWCTB, Y3JI0B M BJEMEHTOB, HCIOJIb30BAaHUS CIPABOYHOU
mureparypol, ECKJ[ u I'OCTos.

1.2 3agaum KypcoBoi padoThbI

3agadeil KypcoBOM pabOThl SABISETCS KOMILJIEKCHOE PEIIEHUE BOIPOCOB
MPOCKTUPOBAHUSI YCTPOWUCTB, pabOTAIOMUX B AHAJOTOBOM WJIM HMIYJIbCHOM
pexume. llpm 3TOM CTYyHAEHTBI CaMOCTOSITEIBHO PEMAIOT CIEAYIOIAN KPYyT
BOITPOCOB:

- QHaJIN3 CYLIECTBYIOIIMX CTPYKTYpP aHAJOTMYHBIX YCTPOMCTB, BBISIBICHUE
UX JOCTOMHCTB U HEIOCTATKOB;

- BbIOOp W O0OOCHOBaHUE CTPYKTYPHOHM CXE€Mbl MPOECKTUPYEMOTO
YCTPOMCTBA;

- aHAJIU3 CYMIECTBYIOIIMX CXEMOTEXHUYECKUX PELUICHUM, BBHIMOJHSIIOMINX
aHAJOTUYHBIE 33JIaHUI0 (DYHKIMU, BBISIBJICHUE UX TOCTOMHCTB U HEJOCTATKOB;
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- BbIOOp W OOOCHOBAaHME TMPUHIIMIIUAIBLHOM CXEMBl YCTPOUCTBA,
YAOBJIETBOPSIOIIEH TEXHUYECKOMY 3aJaHUIO;

- BBIOOp PJIEMEHTHOM 0a3bl M pacyeT MX MapaMeTPOB B yCTAaHOBUBIIEMCS
pexuMe padOThl U MEPEXOIHBIX PEKUMAX;

- KOppeKuus MPUHLIUIHAIBHOM CXEMbl B  CIy4ae IMOJy4YEHUS
HEYJOBJIETBOPUTEIBHBIX MAPAMETPOB M MOBTOPHBIN UX PACUET;

- pa3paboTKa BPEMEHHBIX AHAarpaMMm paboThl IPOEKTHPYEMOr0 YCTPOHUCTBA
B Pa3JIMYHBIX PEKUMAX.

1.3 TemaTnka KypcoBbIX padoT

B kauecTBe MNPOEKTUPYEMBIX MPEAJIAraloTCsd MOAU(PUKAIIMU HU3BECTHBIX
ycTpoiicTB. Kpome TOro, CTyJIeHTbl MOTYT IO COIJIAaCOBAHHUIO C KOHCYJIbTAaHTOM
BBITIOJTHATH KYpPCOBYIO pPabOTy MO TeMe Kakoro-nubo mnpeanpustus. B astux
CIIy4asiX TEXHUYECKOE 3aJJaHue U 00BEM PabdOThl ONIPEACIISIIOTCS KOHCYJIHbTAaHTOM.

TeMbl KypcOBBIX padoT:

- YCUJIUTEIHU AIEKTPUUYECKUX CUTHAJIOB;

- TEHEepaTOPbl CHHYCOUIATbHBIX KOJIeOaHU;

- T€HEepPaTOPhI MPSAMOYTOJIbHBIX UMITYJIbCOB;

- TeHEepaTophl MUJI000PA3HOTO HAMPSIKECHHUS;

- mpeoOpa3oBaTesid HAMPSIHKEHUSI.

1.4 Conepxanue KypcoBoii padoThbl

KypcoBasi paboTa COCTOMT M3 MOSICHUTENIBHOW 3alMUCKU U Tpaduueckon
yacTu. PacueTHO-mosICHUTENbHAA 3aMKucKa MPEACTaBiIsieT COOOM TEKCTOBBIN
JIOKYMEHT, BBINOIHSIEMbIH B COOTBETCTBUU ¢ TpeOoBanusimu ECK/]. OOmuii 06bem
MOSICHUTENIbHOW 3aMMCKUA JIOJDKEH COCTaBiATh 15-25 nuctoB ¢dopmara A4,
BKJIIOYAsl WILTIOCTPALINH, BBITIOJIHSIEMbIE HA MUJUIMMETPOBOM Oymare. I'paduueckas
Y4acTh COAECPKUT TPH JIUCTA YEPTEKHON UM MUILTUMETPOBOM Oymaru opmata A3
(420 x 397 wmMm). Ha mnepBoMm mucre MPUBOJIUTCS CTPYKTypHasi WIIH
dyHKIIMOHANIbHAS  CXEMa  yCTPOWCTBAa, HA  BTOPOM  JIUCTE€  YEPTUTCS
MPUHIUIKAAIIBHAS CXE€Ma C IEPEYHEM HJIEMEHTOB, a Ha TPEThEM - BPEMEHHbIC
JUarpaMMbl HampsoKeHU U TOKOB, XapakTepusyloliue padoTy YCTpocTBa B
pa3lIUuHbIX pexxumax. B ciydae, ecnu ais Kako-uOo cxembl TpeOyercss maio
MeCTa, TO IO COIVIACOBAHUIO C KOHCYJbTAHTOM JIUCT (opmaTa A3 MOKET OBbITh
3aMeHEH Ha JucT popmara A4.

2. Pac4eTHO-NOSICHUTEJIbHAS 3aIIUCKA

PacueTHO-MIOsSICHUTEIIbHAS 3aIIMCKA SIBJISIETCSI OCHOBHBIM COJIEPKATEIbHBIM
JOKYMEHTOM, BKJIFOUAIOIIUM B ce0sl BCe ATalbl pa3pabOTKH BEIOPAHHOTO BapraHTa
ycTpoiictBa, U opopmisiercss B coorBeTcTBuM ¢ I'OCT 7.32 — 91 u T'OCT 2.105 -
95 ompenendronMu TpeOOBaHUS, CTPYKTYPY U IMpaBuia O(pOpMIIEHUS HAY4YHO -
TEXHUYECKUX IOKYMEHTOB.

PacueTHo-mOsICHUTENIbHAS. 3allMCKA JIOJDKHA COJEpXKaTh CIEAYIOLIUe
CTPYKTYpPHbIE 3JIEMEHTHI B PUBEICHHON MOCIIEI0BATEIIbHOCTH

- TUTYJIbHBIU JINCT;
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- 33/TaHNE HAa KyPCOBYIO paboOTYy;

- pedpepar;

- COZIepKaHuUe;

- BBEJICHNC;

- OCHOBHas (pacyeTHas) 4acTh;

- 3aKJTIOYCHUE;

- CTIMCOK HCTIOh30BAHHOM JIUTEPATYPHI;
- IEPEYEHb COKPALICHHUII;

- IPUIIOKEHUHL.

2.1. TuTyAbHBIH JUCT

THUTyJIBHBIA JTUCT MTOSCHUTENIBHOW 3aIIUCKU COACPKUT cBefeHus o BY3e u
kadeape, Ha KOTOPOMl BBIMONHSETCA KypcoBas paboTa, Ha3BaHHE TEMbBI U
JUCIHUIUIMHBIL, IO KOTOPOU BBIMOJIHIETCA padoTa, mU@p MOICHUTEIHHON 3aMUCKH,
a TakXKe CBEICHHS O CTyJACHTEe, pa3paboTaBIIeM JaHHBI JIOKYMEHT, €ro
KOHCYJIbTAHTE€ W TOJI€ BBINNOJHECHHUS. Ha TUTYJIBHOM JIHCTE B COOTBETCTBYIOIIMX
rpadax CTyJEHT CTaBUT CBOIO MOJIKUCH U AaTy CAA4M MOSCHUTEIBHOM 3alUCKU Ha
NMpoBepKy. THUTYIBHBIA JHUCT MOXET OBITh MCIIOJb30BAaH CTaHIAPTHBIM,
BoinynieHHbIH Tunorpadgueit KI'TY, u MoxeT ObITh BBINOJHEH OT PYKHU
YepTEKHBIM MPUPTOM WIH C TTOMOIIBIO YCTPOMCTB BbIBOJIa DBM

2.2. 3ajaHue HA KypCOBYIO padory

3agaHue Ha KypcoByH0 pabOTy MOXeT ObITh BIHCAaHO TaKXe B
CTaHJAPTHBIN OJIaHK.

OHO [JOMKHO colepx aTh CBEJAEHUA O BYy3e, Kadeape, QakyiabTreTe U
JUCLUIUIMHE, MO0 KOTOPOM BBIMOJHAETCS KypcoBas paboTa, Ha3BaHUE €€ TEMBI,
CBEJICHUSA O CTYJCHTE, BBINOJHSBIIEM IMPOEKT, JAaT€ BbLAAYM U IUIAHOBOM CPOKE
BBITIOJIHEHUS PA0OTHI, PaMUIIUIO U UHUIUAIIBI PYKOBOJUTENS MPOEKTA.

B pazgene ‘“TexHuyeckue yCIOBUS® TNPUBOAUTCS TIOJHBIA IEPEUYCHBb
WCXOAHBIX NaHHBIX; B pazgene “ConepkaHHe NPOEKTA  NEPEUUCIISIOTCS BCE
BOIIPOCKl M YCTPOWCTBA, MOJJekKanue pa3paboTke U pacu€ry; B pasjelie
“OdopmiieHre TPoeKTa” MEPEUUCIIOTCS BBIMOJIHIEMbIE YEPTEXKH C YKa3aHUEM UX
dbopmarta; B pazgene “‘Jluteparypa”’ HOpUBOAUTCS TEpPEYEHb HCTOYHUKOB
nHpopMalKM, PEKOMEHJIYEMbIX MO JIaHHOW TemMe KypcoBOM paboThl. 3ajaHue
MOXKET  BKJIIOYaTb B ce0sl  Hay4dHO-UCCIIEIOBATEIIbCKUE  pa3padoOTKH,
AKCHEPUMEHTAJIBHBIE HCCIEIOBAaHUS U TOMY MOA00HOE. 3aJaHue 3anoJIHSIETCS
CTYJIEHTOM TOCJie€ BbIOOpa BapuaHTa pabOThl M MOAMMUCHIBAETCS PYKOBOAMUTEIEM
KypCOBOU pabOTHI.

2.3. Pegepar

B pedepare kpaTtko uznararoTcs cBeleHUS 00 00bEME KypCOBOM pabOTHI,
KOJIMYECTBE M XapaKTepe WILIIOCTPAIMH, a TaK)KE O KOJIMYECTBE MCIIOJIb30BAHHBIX
HWCTOYHMKOB; KIIOYEBBIE CJOBa O  pa3pabOTaHHOM  YCTPOWMCTBE,  €ro
XapaKTEePUCTUKAX W TMapaMmeTpax, €ro OCOOCHHOCTAX, 00JacTU MPUMEHEHUS HU
YCIOBUSX AKCILTyaTallMU. Y Ka3bIBa€TCs, YTO pa3pabOTaHO U PACCUUTAHO aBTOPOM,
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KaKHe MapaMeTpsl IoaydeHbl. Pedepar BemonHsercs Ha mucTe gopmata Ad Ges
PaMK{ U OCHOBHOW HAJIUCH.

2.4. Conepxxkanme

B conepxaHnu npuBOASTCS BCE OCHOBHBIC ATAIlbl BBINIOJIHEHUSI KypCOBOU
paboThl C KOHKPETHBIM YKa3aHHEM JIUCTOB: BBEJIECHHE, BHIOOp U OOOCHOBAHUE
CTPYKTYpPHOH CXEMBbI, BHIOOp M OOOCHOBAHUE MPUHIUIHAIBHOM CXEMBbI, pacyeT
NpUHIUIHAAIBHON cxembl, pacyér KIIJ[ ycTpolcTBa, 3aKiIlOUYeHHE, CIIMCOK
WCIMOJIb30BAHHBIX HCTOYHHUKOB, NpuioxeHus. CroBo ~CopepkaHue” MHUIIYT C
MpPONUCHON OYKBBI B cepeuHe cTpoku. ClIoBo «cTpaHuiiay He nuinyT. [lepBbiii
JUCT COJAEP)KAHUA SBISIETCS TEPBBIM JIMCTOM TMOSICHUTEIBHOW 3alUCKU U
BBITIOJTHSIETCA Ha JINCTE C OCHOBHOM HAJIMKCHIO 1O hopme 2.

2.5. IlepevyeHb coKpaleHuit

[lepeyenb cokpalieHuid He ABISIETCS 00SI3aT€NbHOM  CTPYKTYpPHOU
CAUHULICH TMOSCHUTEIBHON 3alKMCKU U MPUBOAUTCS B Clydae, Korja B €€ TEKCTe
WCIOJIB3YIOTCS COKpalleHus, He npeaycmorpenHbie ['OCT 2.316.

2.6. Beenenne

BBenenue kpaTko XxapakTepu3yeT COBPEMEHHOE COCTOSIHUE DJIEKTPOHUKU B
1[EJIOM M, B YaCTHOCTHU, B 0OJAcCTU pa3pabOTKU YCTPOWCTB MO TeME€ KypCOBOMU
paboThl, Ha3HAYEHHUE U 00JIACTh MPUMEHEHHUS YCTPOICTBA.

2.7. OcHOBHasl 4acTh

B OCHOBHOM 4YacTH pacKpbIBAETCA COJEPKAHUE OCHOBHBIX 3TaroB
pa3pabOTKH BRIOPAHHOTO BapUaHTa JIEKTPOHHOIO YCTPOMCTBA.

OcHoBHas (pacu€THasl) 4acThb KypCOBOM paboOThl [OMKHA COJEpKaTh
CJIEIYIOIINE pa3/Iebl:

- BBIOOp M OOOCHOBaHHME CTPYKTYPHOU WM (YHKIIHMOHAIBHOM CXEMBbI
YCTPOMCTBA;

- BbIOOp ¥ 0OOCHOBAHME MPUHIMIHUAIBLHONW CXEMbI 3TOr0 YCTPOUCTBA WIIU
€ro yacrtei (1o CorjiaCoBaHHIO ¢ KOHCYJIbTAHTOM);

- pacu€T 3JEMEHTOB yCTPOMCTBA, BHIOOP THUIIOB U HOMHUHAJIOB OTACIIbHBIX
AJIEMEHTOB;

- pacuet Ko3(pdulreHTa MOJIE3HOTO JCUCTBUS.

B nepBom pazziene OCHOBHOW YacTH KypcOBOM pabOThI OMUCHIBAECTCS JBE-
TPU CTPYKTYpPbl aHAJIOTUYHBIX YCTPOMCTB, M3BECTHBIX M3 TEXHUYECKOW, y4eOHOM
WJIM TaTEHTHOM JIMTEPATyphl, MPUBOJAUTCS aHAJIU3 UX HEJOCTAaTKOB U JOCTOMHCTB.
Ha ocHoBe aHanm3a yKa3bIBalOTCA IyTH YCTPAHEHHS HEAOCTATKOB, U
O00OOCHOBBIBA€TCS ~ IMOCTPOCHUE  HOBOW  CTPYKTYPhI,  YyJIOBIETBOPSAIONIEH
TEXHUYECKOMY 3a/laHui0. BO3MOXXHO JIOrM4eckoe OOOCHOBAaHHUE MOCTPOEHUS
CTPYKTYpPHOU CXEMBbI 0€3 aHaJIN3a U3BECTHBIX CTPYKTYP.

Bo BTOpOM pazgene KypcoBoil pabOThl B COOTBETCTBUM C BBIOpAHHOU
CTPYKTYpOM MPHUBOJATCS ABE-TPU HU3BECTHBIE MPUHIMUIIHAAIBHBIE CXEMbl KaXJI0TO
OTZIEJILHOTO y3J1a Wi OJIoKa, aHAIU3UPYIOTCS MX JTOCTOMHCTBA M HEJOCTAaTKH U
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BBIOMPAETCSL CXeMa, IPEAMOIOKUTEIBHO  YAOBICTBOPSIOMAS —TEXHUUECKOMY -
3aJ1aHHUIO.

Pacuér snemeHTOB ycTpoiicTBa (pasgen 3) Bemercss Ha OCHOBE 3HAHUU
COOTBETCTBYIOIIUX KYpPCOB JIEKIHMM, TEXHUUYECKON M CIPABOUYHOU JUTEPaTypHI.
[IpeameToM pacdyeToB MOJKHBI OBITh BCE OCHOBHBIE MapaMeTPhbl 3JIEMEHTOB.
BriOop »yemMeHTOB OOOCHOBBIBAETCSI 3THUM pacyéToMm, IMpPU H3TOM BBIOOP
TPAH3UCTOPOB M PE3UCTOPOB JIOJDKEH YYHUTHIBATh pACCEMBAEMYIO Ha HHX
MonIHOCTh. Ecnu pacuer mnoka3piBaeT, 4YTO CXE€Ma HE IMO3BOJSET MOJYYUTh
3a/IaHHBIC TTapaMeTPhl, TPOU3BOAUTCS KOPPEKIIUS CXEMbI WU BBIOUpAETCS HOBAS.
KenarenbHO  MCHOJNIB30BAaHUE  CTaHAAPTHBIX  IpPOrpaMM  MOJEIHPOBAHUS
AHAJIOTOBBIX W  HMIYJBCHBIX  yCTPOUCTB, Takux, Kak FELECTRONICS
WORKBENCH, ISIS (PROTEUS) n MICROCAP. C ux moMOHIIbI0 BO3MOXKEH
noAOOp 3JIEMEHTOB CXEMbI C LENbl0 yiyullleHus €€ mnmapaMeTpoB. Pe3ynbrarshl
MOJIETUPOBAHUS TPOBOASATCS B KOHIIE TPETHETO pasjiena OTAeIbHbIM maparpadom.

UYeTBepThlil pazgen mnocBsimaeTcs pacu€ty kodd@uimeHta Mojae3Horo
JeUcTBUS pa3pabOTaHHOTO YCTpPOMCTBA. JlJii 3TOr0 paccUMTHIBAETCS MOIIHOCTD,
noTpedsisieMass OT UCTOYHUKOB TMUTAHMS, U MOIIHOCTb, OT/IaBacMasi B Harpysky.
[lepBast U3 HUX MOXKET OBITH OMpeesieHa MO0 M0 CYMMAapHOMY MOTPEOIsIEMOMY
TOKY, JHOO MO CyMME€ MOIIHOCTEH, pacCeUBAEMbIX B KaXKJIOM JJIEMEHTE
YCTpPOMCTBA.

2.8. 3aki0ueHue

B 3akitoueHHM MOSCHUTENBHOM 3alMMCKU KypCOBOM padOThl MPUBOAMTCS
OLICHKA TMOJIYYEHHBIX pE3YyJbTAaTOB, UX CPABHEHUE C TEXHUYECKUM 3aJIaHUEM.
B0O3MOXXHO CpaBHEHHE C YCTPOWCTBOM, BBIMYCKAEMBIM MPOMBIIIJIEHHOCTHIO.
Pexomenayercsa yka3aTb MEpOINPHATHS, HAIMpPABICHHbIE Ha JalibHEUIIEe
yIIy4dllIEeHuEe apaMeTpoB pa3pabOTaHHOTO YCTPOMCTBA, a TaAKXKE MPUBECTU METOIbI
Y anmnapaTypy UCIBbITaHHS U MPOBEPKH YCTPOKCTBA.

2.9. CriucoK UCIO0JIb30BAHHOM JIUTEPATYPbI

Coucok HCHoJIb30BaHHOW JIUTEPATYPHI MPUBOJMUTCS IOCIE 3aKIFOYEHUS U
opopmiisiercst B coorBeTcTBuu ¢ ['OCT 7.32-91. Choucky auTepaTypbl AOJIKHO
MpeAecTBOBaTh 3arjaBue “CIHUCOK HMCIIOJb30BAHHBIX MCTOYHHMKOB® . B cnucok
BXOJUT TEXHUYECKAs U naTeHTHas juteparypa, [ OCTehl, nepuoandeckue u3aanus,
CIIPaBOYHUKH, y4eOHbIE M METOJUYECKUE IOCOOUs, HMCIOJIb30BAHHBIE B XOJI€
BBITIOJIHEHUSI KypcoBOoM paboTel. Kak mpaBwiio, HCTOYHHKA B  CIIHCKE
MEPEUUCIISIIOTCS B MOPSIAKE IMOSBJICHUS CCHUIOK HAa HUX B TEKCTE MOSICHUTEIBbHOU
3anucku. Jlomyckaercs odopmieHue cnucka B andaBuTHOM mnopsigke. Ha Bce
MCTOYHUKH CHUCKA B TEKCTE 3aMUCKU JOJKHBI ObITh CCHLIKHU.

2.10. ITpunoxenus

B npunoxenuss BkiIoudaercss crneuuduKanus W BCIOMOTaTEIbHbIN
MaTepuall:  UCIOJb30BaHHBIE  BoOJIbTamMIepHble  Xxapaktepuctukun  (BAX)
MOJIYIIPOBOAHUKOBBIX MPUOOPOB, TAONMIIBI 3aBUCUMOCTEW U Tpaduku OOIBLIOTO
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dopMara, HEOOXOMMBIE IS PACYETOB, ANTOPHTMBI M MPOTPAMMEI MALIHHHBIX
pPacy€ToB, WILTIOCTPAIIMU BCIIOMOTAaTEIbHOTO XapaKTepa.

[IpunoxkeHus: pacroyiiaratoTcs B TOPSAKE MOSIBICHUS CCHUJIOK Ha HUX B
TEKCTE OCHOBHBIX Pa3/IeJIOB MOSACHUTEILHON 3aITUCKH.

[IpunoxkeHuss MOryT OBITH 00s3aTENbHBIMU M WH(POPMAIMOHHBIMH, a
MOCJEHUE MOTYT OBITh PEKOMEHTYEMOI'0 HIIM CIPABOYHOIO XapaKTepa.

[Tpunoxenuss oQopmIISIIOT Kak NPOJOHKEHUE JAaHHOTO JOKYMEHTa Ha
MOCHEAYIONINX €ro JIMCTaX WM BBITYCKAIOT B BUJIE CAMOCTOSITEILHOTO JOKYMEHTA
(mampumep, crenrUKALNI0 WIM TEPEYeHb 3JIEMEHTOB). [IpumokeHusl TOJKHBI
MMETh OOIIYI0 C OCTaIbHON YacThIO JOKYMEHTA CKBO3HYIO HYMEPAIMIO CTPaHUII.
[Ipunoxxenusi, BeIMyCKaeMbl€ B BUAE CaMOCTOSTEIBHOTO JOKYMEHTa, 0OPMIISIOT
KaK: TIEPBbIN JIUCT C OCHOBHOW HAJAMUCHIO MO (GopMe 2; TOCIECAYIOIIHE JTUCTHI - O
dbopme 2a o 'OCT 2.104, 'OCT 21.1101.

Kaxnoe npuiioxkeHre HAYMHAIOT ¢ HOBOM CTPaHMUIIBI C YKa3aHUEM HaBEPXY
rnocepenuHe cTpaHuibl cioBa “Ilpunmoxenue” U ero oO0O3HAYEHHS, a MOJ HUM B
CKOOKax isi 00s3aTeIbHOTO MPWIOKEHUS MUILYT ciioBo ~O0s3aTenbHOe”, a s
unopmanronHoro - ‘“Pekomenayemoe” wunu “CnpaBounoe”. Ilpunoxenue
JIOJKHO UMETh 3arojIOBOK, 3alMChIBAEMbII CUMMETPUYHO OTHOCHUTENIBHO TEKCTa C
MPOMUCHON OYKBBI OTIEIHOU CTPOUYKOM.

O06o03HaueHnEeM MPUTIOKEHUHN CiTy)aT OyKBbI pyccKoro anadaBuTa, HaUMHAas
¢ A, 3a uckmouenneM O0ykB E, 3, i, 0, U, b, bL, b, Hanpumep “IIpunoxenne A”.
Jlonmyckaercss 00O3HaueHHWE MPUIOKEHUN OyKBaMHM JATUHCKOTO andaBuTa, 3a
nckmoueHuem Oyks [ u O.

2.11. TpeGoBanusi K 0()OPMJICHHUIO NMOSICHUTEIbHOMN 3alIMCKH

2.11.1. O0mme MoJI0KeHUS

[losicHuTenbHas 3anMcKa BBITIOJHAETCA Ha juctax ¢opmara A4 oJHUM U3
CIEIYIOIINX CTIOCOOOB:

- pyKkonucHbIM — yepTexkHbIM mpudrTom o 'OCT 2.304 ¢ BbicoTOM OYKB U
uudp He meHee 2,5 MM. BbINoNHEHUE PYKOMUCHBIM CIIOCOOOM OCYIIECTBIISIETCS
YETKUM TMOYEPKOM YEpHUIAMU WIM NACTON YEpPHOTO, CHUHEro win (UOJIETOBOTO
1[BETA;

- ¢ MPUMEHEHUEM IeYaTalouuXx U rpaduyeckux ycTpoucTB BbiBojga OBM.
(I'OCT 2.004. B stom cnyudae Tekct Habupaercs B peaakrope WORD Bepcun He
panee 97 mpudtom Times New Roman. PUCYHKU BBIIOJHSIOTCS B PEIAKTOpPAX
WORD, Excel, Paintbrush, ACCEL EDA wam OT pyKH YEpPTEKHBIM
UHCTPYMEHTOM).

BnuceiBaHue B TEKCT, U3TOTOBJIEHHBIN MAalIMHOMUCHBIM CIIOCOOOM WJIA Ha
MPUHTEPE, OTACIBHBIX CIOB, (OPMYJI, YCIOBHBIX 3HAKOB (OT PYKH) BBIMOJIHSIETCS
YEepHbIMM YEpPHWIAMHU, NacTOM wuiaum Tywelo. WiomocTpauuu — BBITOTHSAIOTCS
KapaH/IallloM CpeHEN TBEPIOCTU Ha OOBIYHON WM MUJUTUMETPOBOM Oymare.

Kaxnplii TUCT MOJDKEH UMETh PaMKy M OCHOBHYIO Haamuch. OCHOBHas
Hagnuch 1o ¢opme 2 (I'OCT 2.104-68) BbINOITHSETCS TOJBKO HAa MEPBOM
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TEKCTOBOM JHCTe ( JHCT ¢ pedepaToM), Ha OCTaNTbHBIX JTHCTAX OCHOBHAS HAINCD
yepTtuTcs 1o ¢popme 2a, rae 3anonunsercs rpada 7 -— HoMep JIUCTa.

PaccTtostHue oT pamMKu A0 TpaHUIl TEKCTa B Hayaje U B KOHIIE CTPOK — HE
MEHeEe 3 MM, a OT BEPXHEN WJIA HUKHEW CTPOKU TEKCTA 10 BEPXHEW WIIM HHXKHEU
JIMHUHI paMKU — He MeHee 10 M.

AO3a1pl B TEKCTE HAYMHAIOT OTCTYINOM, PAaBHBIM MATH yJapam MUIIYIIEH
MamuHky (15 — 17 Mm).

OrneyaTku, OMUCKH U TpapUUECKre HETOUHOCTH UCIPABIAIOT MOJYUCTKON
WU 3aKpaliMBaHueM Oellod Kpacko W HAaHECEHMEM Ha TOM JKE€ MECTe
HCIIPaBIIEHHOTO TeKCTa (IpauKu) TOTO Ke IBETA.

2.11.2. ITocTpoeHHe MOSICHUTEJIbHOMN 3alIMCKHU

TeKCT MOSCHUTENBbHOW 3alKCKH PA3JACIAIOT Ha pas3feibl, yYKa3aHHbIE B
MyHKTe 2.7 HACTOSIIUX METOJAMYECKMX YKa3aHWM, U MNpU HEOOXOJMMOCTH Ha
MOApa3iebl, MyHKTHI, TOJITYHKTHI.

Paznensl 1OMKHBI UMETh HMOPSAIKOBBIE HOMEpa, 0003HAUEHHbIE apaObCKUMHU
nudpamu 0€3 TOYKH M 3alUdcaHHBIE ¢ ab3areBoro orcryma. Homep moapasnmena
COCTOMT M3 HOMEpOB pa3lelia W NOApPA3JENa, Pa3ACICHHbIX TOYKOW. B KoHue
HOMEpa TNoApas3/esia TOYKAa HE CTaBUTCA. Pas3fensl, Kak W MOApa3Aeibl, MOTYT
COCTOSITh W3 OJHOTO WM HECKOJBKMX MYHKTOB. Homep myHKTa oTaensiercss Ot
HOMEpA paszfesia WM NoApa3/iesia TOYKOM, a B KOHILE HOMEpA IyHKTAa TOYKA HE
CTaBUTCH.

BHyTpu TekcTa MYHKTOB WJIM MOJNYHKTOB MOTYT OBITh IPUBEICHbI
nepeuncienus. [lepen xkaxxmoil mo3uiueit nepeurciaeHus cTaButcs Aeuc Wik npu
HEOOXOJUMOCTH CCBUIKM B TEKCTE TMOSCHUTEIBHOM 3aluCKM Ha OJHO W3
MEePEUNCIICHU, CTPOYHYIO OYKBY, MOCJIE KOTOpOM CTaBUTCS CKoOka. Jlms
JTaJbHEUINEH JIeTaln3aliu MepeUrCcICHU UCIIOIB3YIOT apaOckue Mudpsl, Mocie
KOTOPBIX CTaBUTCSI CKOOKA, a 3alKiCh IPOU3BOUTCA ¢ a03alleBOr0 OTCTYIIA.

Kaxnaplii yHKT, MOANYHKT W NEPEUYUCIICHUE 3alUChIBAETCS ¢ a03aIeBoro
OTCTymaA.

Paznensl n noxpasaesnsl JOJKHBI UMETh 3aroJIOBKU. [IyHKTBI, Kak NpaBHIIo,
3aroJIOBKOB HE HWMEIOT. 3aroJIOBKM JOJKHBI YETKO W KpPAaTKO OTpaXKaTb
COAEpKaHUE PA3JEIOB M NOAPA3JECIIOB. 3aroJIOBKH BBINOJHSIIOT € IMPONHCHOU
OyKkBbl 0€3 TOUKM B KOHIlE, HE Moau€pkuBasi. [lepeHOCHI CIOB B 3arojloBKax He
NOMyCKAtoTCs. EciiM 3arojiIoBOK COCTOMT W3 ABYX MPEIJIOKEHHUH, X Pa3IeiatOT
TOYKOM.

PaccrosiHMe Mexay TEKCTOM M 3aroJIOBKOM CJEAYIOLIErO ITYHKTAa MPHU
BBITIOJTHEHUU MOSICHUTEIBHON 3aMMCKU MAIIMHOMKUCHBIM CIIOCOOOM JOJIKHO OBITh
paBHO 3 win 4 WHTEpBajaM, IMPU BBINOJIHEHHH OT PyKu —I5 MM, a mexny
3aroJIOBKOM M TOCJHEAYIOIIMM TEKCTOM — JIByM HHTEpBaiaM. PaccTosiHne Mexnay
3aroJIOBKaMM paszielia u MojJpasjena - 2 UHTEpBajia, IIPU BBITOJIHEHUU OT PYKH —
8 MM.

Kaxnpiii pasznesn NOSICHUTENBHOW 3allUCKH PEKOMEHAYETCS HAYMHATh C
HOBOTO JIUCTA.
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2.11.3. U3/10:KeHne TEKCTA MOSICHUTEIbHOH 3alIUCKHU

[TonHOEe HauMeHOBaHUE pa3pabOTAHHOTO YCTPOUCTBA HA TUTYJIBHOM JIUCTE,
B OCHOBHOW HAJANHWCU U TPU MEPBOM YIMOMHUHAHUU B TEKCTE JOJIKHO OBITh
OolMHAKOBbIM. HanmeHOBaHMs, HUCIONb3yeMble B TEKCT€ M HAa WILIIOCTPAIUSX,
JIOJIKHBI OBITh OJJUHAKOBBIMH.

B TekcTe mNOSCHUTENHbHOW 3aMUCKU JOJKHBI MPUMEHSATHCS HAYy4YHO-
TEXHUYECKUE TEPMUHBI, O00O3HAUEHUsI U  OMNpPEJCICHUs, YCTAHOBJICHHbBIC
COOTBETCTBYIOIIMMHU CTaHAAPTaMHU, a MPU UX OTCYTCTBUU - OOUICHPUHSATHIE B
HAay4YHO-T€XHHYECKOU JINTEPATYPE.

B TekcTe MOSACHUTENBHON 3aMKUCKU HE TOMYCKAETCs:

- MPUMEHSATH o0OpOTHl ~ Pa3rOBOPHONM  peuH, TEXHULIU3MBI,
podheCCHOHAIU3MBI;

- NPUMEHSTH JJs OAHOTO U TOTO € TMOHATUS PA3TUYHBIE HAYYHO-
TEXHUYECKUE TEPMUHBI, OJU3KUE MO CMBICTY (CUHOHHUMBI), a TAKXKE MHOCTPAHHbIC
CJIOBa M TEPMHUHBI NMPU HAJIWYWU PABHO3HAYHBIX CJIOB U TEPMHUHOB B PYCCKOM
A3BIKE;

- MPUMEHSTH MPOU3BOJIbHBIE CIIOBOOOPA30BAHUS;

- COKpamarh OOO3HAUYE€HUS €OUHUIl (PU3MYECKUX BEJIUYMH, €CIU OHU
ynoTpeOnsatoTcss 6e3 uudp, 3a UCKIIOYCHUEM EAUMHUIl (PU3MYECKUX BEJIMYHMH B
Tabaunax u B pacmnppoBkax OYKBEHHbIX 0003HAUYCHUH, BXOJAIINX B POPMYIIbI U
PUCYHKH.

YcnoBHble OyKBEHHbIE 0003HAUYECHUSI WM 3HAKHU JIOJKHBI COOTBETCTBOBATh
MPUHATHIM B JIEUCTBYIOIIEM 3aKOHOJATEIbCTBE U TOCYAapPCTBEHHBIX CTaHapTaX.

B TekcTte moxkyMeHTa mepej 3HaU€HHUEM MapaMeTpa JaoT €ro MosSCHEHUue,
Hanpumep, “COnpoTUBIICHUE HArPy3Ku RH”.

[Ipy npuMeHEHHM YCIOBHBIX O0O0O3HAYEHUM, HE YCTAHOBJICHHBIX
JNEUCTBYIOIIMMU CTAaHIAPTAMH, UX CJEAYET MOSCHATh B TEKCTE WJM B IEpeyHe
0003HauYECHUH.

B nosicHuTenpHOM 3amucke cieayeT NMPUMEHSITh CTaHAAPTHBIC €IUHMUIIBI
bu3nYecKnX eIMHUIBI (PU3NUECKUX BEJIMYHUH, UX HAUMEHOBAaHUS U 0003HAUYCHUS B
coorBerctBun ¢ ['OCT 8.417. Ilpu >TOM mNpHUMEHEHUE Pa3HBIX CHCTEM
o00o3HaueHUs1 (PU3NYECKUX BEJIMUYUH HE JOMYCKAETCS.

[lepenocuts (opMynbl Ha CIEAYIOUIYIO CTPOKY JIOMYCKAEeTCS TOJbKO Ha
3HaKaX BBIMNOJHSAEMBIX ONEpalldidi, MPUYEM 3HAK B Hayayle CJIEAYIOIIEH CTPOKHU
noBTopstoT. [Ipu nepenoce popmysbl HA 3HAKE YMHOKEHHSI MPUMEHSIOT 3HaK “X.
[IpuMeHeHne MANIMHOMUCHBIX U PYKOMHUCHBIX CUMBOJIOB B OJHOM (hopMmyne He
nonyckaercsa. @opmynbl  JODKHBI HYMEpPOBAThCA CKBO3HOM  HyMepalueu
apabckumu 1udpamMu, KOTOPHIE 3alUCHIBAIOT HAa YPOBHE (POPMYJIbI B KPYIJIBIX
cKoOKax cmpaBa B KOHIE CTpOKU. CchUIKM Ha (pOpMYJIbl JAIOT TaKXKE B CKOOKax,
HarpuMmep, ...coriacHo gopmyne (1)... . DopMynbl TPUIOKEHUIT HYMEPYIOTCS €
nobaBieHueM nepes nudpoi 0003HAYCHUS TPUIIOKEHUS, Pa3JACICHHBIX TOYKOM,
Hanpumep, ...popmyna (B.1)... . Jlomyckaercs Hymeparus (GopMys B Mpeaeirax
paznena. B aTom ciaysae Homep (OpMynbl COCTOMT M3 HOMEpa paszjena u
MOPSIAKOBOTO HOMEpa (POpMYJIbl, pa3ieieHHbIX TOUKOM, HarpuMmep, (3.1).
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2.11.4. O¢opmiieHUEe PUCYHKOB

KonuuecTBO pPHUCYHKOB JOJKHO OBITh JOCTAaTOYHBIM JJisi TOSICHEHUS
M3JIaraeMoro TeKCcTa. PUCYHKHM pacroyararoT Ju00 B TEKCTE KaK MOXKHO OJIMkKe K
UX OMHCAHUIO, TUOO0 B KOHIlE TekcTa. UImocTpanuu TOMKHBI OBITh BBIMIOJHEHBI B
coorBercTBuM ¢ TpeboBanusasmMu ECKJ[ u 1nomkHBl OBITH MNPOHYMEPOBAHBI
apabckuMu UHU(ppamMu CKBO3HOM Hymeparued. Eciu pUCYHOK OJIMH, TO OH
ob6o3Hauaetcs “Pucynok 1.

JlonmyckaeTcss HyMepoBaTh WUIIOCTpAllMA B Tpeaenax pasnena. B stom
Clydyae HOMEpP PHUCYHKAa COCTOMT W3 HOMEpa paszfeiia U MOPSAKOBOTO HOMEpa
WJUTIOCTPALMHU, Pa3AEICHHBIX TOUKOW, HanTpuMep - PucyHok 1.1.

Hymepanust wuirocTpalidii  TPUIOKEHHH COCTOMT H3  OOO3HAUYCHUS
MPUJIOKEHUS ¥ TOPSAKOBOTO HOMEPA WITIOCTpAliK, HarmpuMep - PucyHok A.3.

IIpn ccpuikax Ha WLIIOCTPAUMM CIEAYET NMUCATh ... B COOTBETCTBUU C
pucyHkoM 4 wmm “... B COOTBETCTBHMM C PUCYHKOM 1.4° B 3aBUCHMOCTH OT
MPUHATOTO BUJA HyMEpaIUU.

Nnntoctpauuu, npu HEOOXOAMMOCTH, MOTYT HMETh HAUMEHOBAHUE U
MOSICHUTEINIbHbIC JIaHHbIe (MOAPUCYHOUHBIM TeKkcT). llosicHuTEnbHbIE JaHHbBIE
pacrojiaraloT HWKE PHUCYHKA, a CJIOBO “‘PHCYHOK® M HAaMMEHOBAaHHE MOMEIIAET
MOCJIE MOJPUCYHOUYHOIO TE€KCTa, U PACHOJAralT B CEPEAUHE CTPOKHU CIIEAYHOUIUM
obpazom: “Pucynok 1 - Cxema BXOJHOTO Kackaaa“.

Ha npuBOIHMBIX B MOSICHUTEIBHOM 3aIMMCKE SJIEKTPUUYECKUX CXEMAX OKOJIO
KaXXJIOT0 3JIEMEHTa YKa3bIBAIOT €ro MO3UIIMOHHOE 0003HaYeHUE (B COOTBETCTBHUU C
I'OCT 2.710), ero nopsiAKOBBIM HOMED B Mpejiesiax JaHHOTO BUAA 3JIEMEHTA U, PU
HEOOXOIMMOCTH, HOMMHAJIbHOE 3HAYCHUE BEJINYUHBI Wi THUIIA
MOJIYIIPOBOJHUKOBOTO ITpUOOpa.

2.11.5. ITocTpoenue TaduL

Tabnuilbl B MOSICHUTENBHOM 3alKCKe HYMEPYHOTCA apaOCKuMH Ludppamu
CKBO3HOM HyMepanueil. TaOauipl Kak10ro NPUIOKEHUST HYMEPYIOTCS OTIAEIbHOMN
HyMepaiued apaOckumu 1udpamMu ¢ ao0aBieHreM mnepes nudpoit 0003HadYeHUS
MPUJIOKEHUS U TOUKH. JlomyckaeTcss HymMepoBaTh TaOMUIIbI B IIpeeiax pasjena ¢
yKa3aHUEM MepeJ HOMEPOM TaliuIbl HOMEpa pasliella U pa3lelieHHeM HX
TOYKOM.

Ha3Banue Ta0auipl, Mpu €ro HaIUYKUH, JOJDKHO OTPaXaTh €€ COJlepkKaHue,
OBITh TOYHBIM U KpaTkuM. Ha3zanue TabnuIpl HOMEMIAOT HAJl Ta0IUIEeH ciaeBa 0e3
TOYKHU B KOHIIE, HarpuMep, Tabnuna 1 - [Tapametpst Tpanzuctopa KT315A.

[Ipu nepeHoce yacTu TaONMIIBI HA TY K€ WU APYrUe CTPAHUIbI Ha3BaHUE
MOMEUIAIOT TOJIBKO HaJ MEePBOM YAaCThIO TAOJMIIBI, HAJ APYTUMHU YACTSIMU MUIILYT
“IIpomomkenre TabIUIIBI ..., “OKoHYaHNE TAOJIHIIHI ... .

Ha Bce TaOnuubl MOSACHUTENBHOM 3alUCKU B €€ TEKCTE JOJIKHBI OBbITh
MIPUBEAEHBI CChUIKH, Hanpumep, “llapamerpsl Tpanzucropa KT315A npuseneHs! B
Tabmune 1°.
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3. I'pagnueckas yacTh KypcoBoOil padoThI

3.1. OcHOBHBIE TEPMHUHBbI U MIOHIATHS

3.1.1. DmeMeHT cXeMbl — COCTaBHAs 4YacTb CXE€MbI, KOTOpas BBINOJHSIET
ONpeNeNICHHYI0 (DYHKIMIO B W3JACIUM W HE MOXET ObITh pa3jelieHa Ha 4YacTH,
UMEIOILME CaMOCTOSATEIbHOE 3HauyeHHe (pe3ucTop, KOHJAEHCATOpP, TPaH3UCTOP,
TpaHchopMaTop u T.I.).

3.1.2. YcTpOoHCTBO — COBOKYITHOCTh 3JIEMEHTOB, IPEACTABISIONIAS €IUHYIO
KOHCTpYKIMIO (OJIOK, miiata, mKad, pa3ienuTenbHas MaHellb U T.I.). Y CTPOHCTBO
MOXET HE UMETh B U3/ICTIUU OMPEACICHHOTO (DYHKIIMOHATBLHOTO Ha3HAYCHUS.

3.1.3. @®yHKIMOHaNbHAs TIpynna —  COBOKYIIHOCTb  3JIEMEHTOB,
BBITIOJTHSIONIUX B HU3JCIUM ONPEACICHHYI0 (PYHKIHIO U HE OOBEIMHEHHBIX B
€AUHYI0 KOHCTPYKIIHIO.

3.1.4. OyHKUMOHANIbHAS YaCTh — 3JIEMEHT. Y CTPOMCTBO, (PYHKIIMOHAIbHAS
rpynmma.

3.1.5. ®OyHKuMOHaNbHAS LENb — JWHUS, KaHAJI, TPAKT OMPEIACICHHOrO
Ha3HayeHus (KaHana 3BykKa, Bujaeokanan, Tpakt CBY u 1.1.).

3.1.6. JIuHMS B3aUMOCBSA3U — OTPE30K JIMHUM, YKa3bIBAIOIIECH HA HAIUYUE
CBSI3U MEXKTy O YHKIIMOHAIBHBIMU YaCTSIMU U3JIEITUSL.

3.1.7. YcraHoBKa — yCIIOBHOE€ HaMMEHOBaHUE OOBEKTAa B DHEPreTHUECKUX
COOPYKEHUSIX, HA KOTOPBINA BBIMYCKAETCS CXeMa, HallpuMep, TJIaBHbIE 1IEMH.

3.1.8. Cxema CTpyKTypHas — CX€Mma, OIpEACIAIoNas OCHOBHBIC
(yHKIIMOHAIBHBIE YAaCTH W3JACNIHS, WX Ha3HAYeHUE U B3aUMOCBS3U. CXeMbl
CTPYKTYpHBbIE pa3padaThiBalOT MPU MNPOCKTUPOBAHWUU U3AENUNA (YCTAaHOBOK) Ha
CTaJusX, MPEAUIECTBYIOMIUX pa3pabOTKe CXeM JAPYrUX THUIIOB, U MOJb3YIOTCS UMU
JUTsl O0IIero 03HaKoOMJIeHUs ¢ u3aenueM (ycraHoBkoi). Koa cTpykTypHOil cxeMbl B
mmgpe — nudpa 1.

3.1.9. Cxema ¢yHKIMOHAIBHAS — CXEMa, PA3bACHSIIONIAS OIpEJICICHHbIC
MPOLIECChl, MPOTEKAIIINE B OTIACIbHBIX (YHKIMOHAIBHBIX UEMAX H3IACIUS
(ycTaHOBKM) WM B u3aenuu (yctaHoBke) B 1eiaoM. Cxemamu (yHKIIMOHAIbHBIMU
MOJIB3YIOTCS JUISl U3YyUYEHHS] IPUHLIUIIOB padOThI W3/eNnil (YCTaHOBOK), a TaKXKe MpU
WX HaJlaJIke, KOHTpoJsie U peMonTe. Koa GhyHKIMOHAIBHOM cxeMbl — Iudpa 2.

3.1.10. Cxema npuHuunuaibHas (IOJIHAsS) — cXeMa, ONpeeIstoniasi OJHbIN
COCTaB 3JIEMEHTOB M CBSI3ed MEXIy HMMHU M, KaKk IpaBUJIO, Jarolas JeTaJbHOe
NpeACTaBlI€HUEe O MpuHOMOAX paboTel wu3nenus (ycraHoBku). Cxemamu
NPUHIUIHAIBHBIMU TIOJIB3YIOTCSL JUISI U3YYEHHUS MPUHIIUIIOB pabOThl H3IEIUN
(YCTaHOBOK), a TaKXe€ MNpU HUX HaJaJKe, KOHTposie U peMoHTe. OHHU chyxaT
OCHOBaHUEM JJisi pa3pabOTKU APYTUX KOHCTPYKTOPCKHX JTOKYMEHTOB, HAIlpUMED,
CXEM COEJIMHEHUN (MOHTaXHbIX) W uepTexed. Koa mpuHIUNUATBHOW CXEMBl —
nudpa 3.

3.1.11. Cxema coenuHeHud (MOHTa)KHasl) — CXema, I[OKa3bIBalOIIas
COCIMHEHUSI COCTaBHBIX YacTed u3zenusi (YCTaHOBKHM) U OINpeeNsionias npoBoja,
KTYTbl WU KaOelid, KOTOPHIMU OCYILIECTBISIOTCS 3T COCIUHEHUS, a TaKXKE MECTa
WX TPUCOCAMHEHUW M BBOJA (pa3beMmbl, IUIAThI, 3aXUMbl W T.I.). Cxemamu
coeMHEHUM  (MOHT@XXHBIMHU)  TOJB3YIOTCA  NOpU  pa3paboTKe  APYrux
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KOHCTPYKTOPCKHX JOKYMEHTOB, B IIEPBYIO O4epelb, UCPTEKEH, OIPEHCISIOLINX
MPOKJIAJAKY M CIIOCOOBI KPEIJICHHs MPOBOJIOB, )KI'YTOB WIHM Kabeliel B U3AeNNH, a
TaKKe JJI1 OCYIIECTBICHUS] MPUCOCIUHEHUW W TPU KOHTPOJIE, DKCIUTyaTalluud U
peMoHTe u3aenuit (ycranoBok). Kog cxemsl coenunenuii — nudpa 4.

3.2. [IpaBusia BHINOJHEHUS CTPYKTYPHBIX CXeM

Ha cTtpykTypHOlil cxeme H300pakatOT BCE€ OCHOBHBIE (DYHKIIMOHAILHBIE
YacTH u3enus ( 3JIEMEHTHI, YCTPOUCTBA U (DYHKIIMOHATBHBIE TPYIIbl) U OCHOBHBIE
B3aMMOCBSI3M MEXJy HUMU. DYHKIHMOHAIbHBIE YaCTH Ha CXEME H300pa)kaioT B
BU/JIE MIPSMOYTOJIbHUKA WIIA YCIOBHBIX rpadyueckux 0003HaAUCHUH.

I'paduyeckoe mocTpoeHHE CXEeMbl JOJDKHO JaBaTh HamOoJiee HArJsiIHOE
MpEACTAaBICHUE O TMOCIEAOBATEILHOCTH B3aUMOJICUCTBUSL (DYHKIIMOHATBHBIX
yacte B wu3genuud. Ha nuHUAX B3aMMOCBSI3€M PEKOMEHAYETCS CTPEIKaMU
0003HavaTh HaIpaBJIEHUE XO/4a IPOLIECCOB, TPOUCXOISAIIUX B U3JICIHUU.

3.3. IlpaBuiia BeInoJIHEHUS PYHKIMOHAJIBHBIX CXeM

Ha ¢ynkuuonansHoil cxeMe u300paxaroT (YHKIMOHAIBHBIE YacTH
U31eNus(3IEMEHThI, YCTPONCTBa U (PYHKIMOHAJIbHBIE TPYMIbI), YYAaCTBYIOIIUE B
Mpolecce, WIUIIOCTPUPYEMOM CXEMOW, W CBSI3M  MEXAY OTUMH YaCTAMHU.
@OYHKIMOHAJIbHBIE YaCTH W CBA3M MEXKIYy HUMU Ha CXeME€ H300pa)kaioT B BUJE
YCIOBHBIX Tpaduyeckux O0O0O03HAUCHHWH, YCTAaHOBJICHHBIX B cTaHjapTax EnuHOit
CUCTEMbl KOHCTPYKTOPCKOU TOKyMeHTanuu. OtnenbHble (QYHKIMOHATBHBIE YacTH
JOMyCKaeTcsl U300pakaTh B BUJIE MPSIMOYTOJIbHUKOB.

I'paduueckoe mocTpoeHHe CXEMbl NOHKHO JaBaTh HauOojee HarisIHOE
MPEJICTABJIECHUE O MOCIIEN0BATEIBHOCTH MPOLECCOB, WILTIOCTPUPYEMBIX CXEMOM.

Jlomyckaercs MNpU BBIMOJHEHUW (PYHKIIMOHAIBHOM CXEMbl MOJIb30BaThCA
MOJIOKEHUSIMU, YKa3aHHBIMU B 11.6.4.

3.4. IIpaBuiia BbIIOJHEHHUS MPUHUIMIIHAJBHBIX CXeM

3.4.1. Ha npuHUMOMANBHOM cXeMe H300paKkaloT BCE DIIEKTPUYECKUE
AJIEMEHTHl WIH YCTPONCTBA, HEOOXOAMMBIE IJISI OCYUIECTBICHUS M KOHTPOJA B
W3JICJIUM 33JJaHHBIX JIEKTPUUYECKUX MPOIECCOB, BCE AIEKTPUUYECKHUE CBSI3U MEKIY
HUMH, a TaKXe SJIEKTPUUECKUE DJIEMEHThI (COCIUHUTENHU, 3aKUMbI, Pa3beMbl U
T.I1.), KOTOPBIMU 3aKaHUMBAIOTCSI BXOJHBIE U BBIXOHBIE IIEIH.

3.4.2. Ha cxeMe momyckaeTcsi u300paxkaTh COEIUMHUTENbHBIE U MOHTaKHBIC
AJIEMEHTHI, YCTAHABIMBAEMbIE B U3/ICJIUU 110 KOHCTPYKTUBHBIM COOOPAKEHUSIM.

3.4.3. CxeMbl BBINOJHSIOT A8 M3ACIUNA, HAXOMAIMXCSA B OTKJIIOUECHHOM
MOJIO)KeHUH. B TexHuyecku OOOCHOBAHHBIX CIy4YasX JOIMYCKAETCS OTAEJIbHBIC
AJIEMEHTHI CXEMbI H300paKaTh B BLIOPAHHOM paboveM MOJIOKEHUH C YKa3aHHEM Ha
M0JIE CXEMBI PEXKUMA, JIJIsi KOTOPOTO U300PaKEHbI 3TH SJIEMEHTHI.

3.4.4. DnemMeHTHI Ha cXeMe M300pakaroT B BUJE YCIOBHBIX rpaduuecKux
ob6o3nauenuit (YI'O), ycranoBnennsix B cranaaptax ECK/I.

3.4.5. DneMeHThl, HUCHOJb3YEMBIE B HU3IECIWNA YAaCTUYHO, IMPUBOIATCSA HA
CXEME HE IMOJHOCTBHIO, OrPAHUYUBASICH H300pPaKEHHEM TOJIBKO HCIIOIb3YEMbIX
JacTe. DJEeMEHThl M YCTPOMCTBAa M300pakalOT HAa CXEMaX COBMEIIECHHBIM HJIH
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pasHECEHHBIM crmoco0oM. IIpH COBMEIICHHOM CIIOCOGE COCTABHBIC HACTH -
AJIEMEHTOB WJIH YCTPOUCTB U300paKarOT Ha CXEME B HEMOCPEACTBEHHON OJIM30CTH
apyr k apyry. llpu pa3HeceHHOM CIOCOOE€ COCTaBHBIE YAaCTH DSJIEMEHTOB U
YCTPOUCTB WK OTJEIBHBIE 3JIEMEHTHl YCTPONCTB U300paKalOT Ha CXEME B Pa3HbIX
MecTaxX TaKuM 00pa3oM, 4YTOOBI OTIEIbHBIE LENH H3Jeaus ObUIM H300pa)KEHbI
Hau0oJiee HaTJISIHO.

3.4.6. Ilpu wu300paXeHHMH DJIEMEHTOB  Pa3HECEHHBIM  CIIOCOOOM
JomycKaeTcsi Ha CcBOOOAHOM 1moje cxembl mnomemare YI'O a31eMeHTOB,
BBITIOJTHEHHBIE COBMEIIIEHHBIM CITOCOOOM. [Ipu 3TOM 351€MEHTHI, UCTIOIb3yEMbIE B
U3JICNIMM YAaCTUYHO, M300paKaloT TMOJHOCTHIO C yKa3aHWEM HCMOJIb30BAaHHBIX U
HEUCTIONB30BAaHHBIX 4YacTe (HampuMep, BCE€ KOHTakThl pene). BriBoabl
HEUCTIOJIB30BaHHBIX YacTel M300pakaloT KOpPOUe, YeM BBIBOJIbI MCIOJIb30BAHHBIX
4acTei.

3.4.77. Jlns ynmpouieHusi CXeMbl JIOMYCKAeTCsl HECKOJIBKO JJIEKTPUYECKH HE
CBSI3aHHBIX JIMHUM CBSI3U CIMBaTh B JIMHUIO TPYIIIOBOU CBSI3U, HO MPHU MOJXO0JIE K
KOHTaKTaM (3JI€MEHTaM) KaXAYyI0 JIMHUIO CBSI3M M300paKalOT OTACIbHOUN JIMHUEH.
[lpu cnusiHuM AUMHUN CBSI3U KAXKIYIO JIMHUIO TIOMEYAlOT B MECTE CIUSHUS U
OTBETBIEHUS LU(ppamu, OyKBaMH, coueTaHueM OyKB U IU(p Ui 0003HAUCHUSIMHU
no 'OCT 2.751-73.

JIMHUM 3JIEKTPUYECKON CBSA3U, CIMBAEMBIC B JIMHUIO TPYIIIIOBOM CBA3U, KAK
MPaBUJIO, HE JIOJXKHBI UMETh Pa3BETBICHUM, T.€. BCAKUN YCIOBHBIA HOMEpP JTOTKEH
BCTpEUaTbCs Ha JIMHUM TPYNIOBOM CBsI3M JBa pasza. [lpu HeoOxoammocTu
Pa3BETBICHUM MX KOJIMYECTBO YKA3bIBAIOT MOCJE MOPSAKOBOIO HOMEpA JIMHUU
yepe3 IpOOHYI0 YepTy B COOTBETCTBUM C PUCYHKOM 3.

1/2 1
2 2
3/2 3

1 3

Puc. 1. IIpumep nuHUM rpyNIIOBOM CBSI3H

3.4.8. Kaxnaplii 3I€MEHT M YCTPOMCTBO, MMEIOLIEE CaMOCTOATEIbHYIO
MPUHUIUIHAAIBHYIO CXEMY M PaCCMaTPUBAEMOE KaK AJIEMEHT, BXOJIAIEE B U3/IEIHE,
U H300paKEHHbIE HA CXEME, JOJDKHBI HMMETh IMO3UIMOHHOE O0003HAYeHUE B
coorBerctBun ¢ ['OCT 2.710 — 81. Ilo3unuonHsle OOO3HAUEHHS HIEMEHTAM
(ycTpoiicTBaM) mpHUCBaMBalOTCs B mpenenax usaenus (ycraHoBku). [lopsakoBbie
HOMEpa 3jieMeHTaM (yCTpoWCcTBaM) CleAyeT MpUCBanuBaTh, HAUMHAS C €AMHUIBI, B
npejenax TPyHIbl 3JIEMEHTOB (YCTPOMCTB), KOTOPHIM Ha CXEME€ MPHCBOEHO
OJIMHAKOBOE OYKBEHHOE IMO3UIIMOHHOE 0003HaueHue, Harnpumep, R1, R2, R3 u 1.1.,
Cl, C2, C3 u t.1. [lopsiakoBbie HOMEpa JOJIKHBI OBITh IPUCBOEHBI B COOTBETCTBUU
C ITOCJIEOBATENBHOCTBIO PACTIOIOKEHUS JIEMEHTOB U YCTPOMCTB HA CXEME CBEPXY
BHH3 B HAMPABJIICHUU CJIEBA HAIMPABO.

[lo3uimonHeie 0003HAYEHUS MPOCTABISAIOT Ha cxeme psaaoM c¢ YI'O
AJIEMEHTOB U YCTPOMCTB C ITPABOM CTOPOHBI WIM HAJl HUMU.
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3.4.9. Ha cxeme wuznenusi, B COCTaB KOTOPOTO BXOAST YCTPOWCTBA, HE
HMMEIOIINE CAMOCTOSITENbHBIX MPUHIUMNATBHBIX CXEM, JOMYCKAETCSA NO3UILIMOHHBIE
0003Ha4YeHUsI PJIEMEHTAM MPUCBAMBATh B Mpejenax Kaxaoro ycrpoicrsa. Ecnu B
COCTaB W3JENIUSI BXOAWUT HECKOJBKO OJWHAKOBBIX YCTPOWMCTB, IO3UIIMOHHBIE
0003HauYeHUsl DJEMEHTAM NPUCBAMBAIOTCS B MpeleNax ITUX YCTPOUCTB MO
MpaBWwjiaM, YKa3aHHbIM BBIIIE. OJIEMEHTaM, HE BXOISAIIHUM B YCTPOWCTBA,
MO3UIIMOHHBIE O003HAYEHMS TMPUCBAUBAIOT, HAYWHAs C EIUHUIBI, MO TEM K€
MpaBUJIaM.

3.4.10. Ha cxeme u3zgenusi, B COCTaB KOTOPOTO BXOJAT (DYHKIIMOHATbHBIE
IPYIIbI, TMO3UIMOHHBIE O0003HAYEHHUs MPUCBAMBAIOT BHAyaje »>JIEMEHTAM, HE
BXOASIIMM B (YHKIMOHAJIBHBIE TPYIIbI, a 3aT€M OJJIEMEHTAaM, BXOJAIIUM B
(YHKIIMOHAIIBHBIE TPYTIIBI.

[Ipy Hanuuyuu B U3JEIUU HECKOJBKUX OJUWHAKOBBIX (DYHKIIMOHAIBHBIX
IpyII NO3UIMOHHBIE O003HAYEHHS BJIEMEHTOB, IMPUCBOCHHBIC B OAHOM U3 ITUX
TpyII, CcleayeT MOBTOPATh BO Bcex nocieaywmux rpynnax. OOo3HaueHue
(YHKIIMOHAIBHOUM Tpymnbl, npucBoeHHoe B coorBercTtBuu ¢ 'OCT 2.710 — 81,
YKa3bIBaIOT CBEPXY WJIU CIpaBa OT W300pakeHus (PyHKIIMOHAIBHOMN TPYIIIIHI.

3.4.11. Ilpu wu3oOpakeHMM Ha CXEME »JJIEMEHTa WU YCTPOWCTBA
Pa3HECEHHBIM CIIOCOOOM MO3UIIMOHHOE 0003HAYEHUE AJIEMEHTA WM YCTPOMCTBA
MPOCTABJISIIOT OKOJIO KaK/10M COCTABHOM YaCTH B COOTBETCTBUU C PUCYHKOM 3.

3.4.12. Ilpu u3zo0pakeHUU OTACIBHBIX AJEMEHTOB YCTPOMCTB B Pa3HbIX
MeCTaxX B COCTaB MO3UIIMOHHBIX O0O3HAYEHUN HTUX JJIEMEHTOB JOJKHO OBITh
BKJIIOYEHO TMO3UIMOHHOE O00O03HAYEHHE YCTPOMCTBA, B KOTOPOE OHU BXOJST,
Hanpumep, =A3-CS5 — konnercatop C5, BXOISIIUN B YCTPOUCTBO A43.

[Tpu pa3znecenHoM crnoco0e n3o0paxeHus: GyHKIIMOHAIBHOU rpynmsl (pu
HEOOXOJMMOCTH U TPHU COBMEUIEHHOM CMoco0e) B COCTaB MO3UIUOHHBIX
0003HaUYEHUN B3JIEMEHTOB, BXOSUIUX B ATy TPYIIY, AOIAKHO OBITh BKIIOYEHO
o0o3HaueHne (PYHKIMOHATBHOU Tpynmbl, Hanpumep, #711-C5 — kounencarop C5,
BXOSIIMHN B QYHKIMOHAIBHYIO rpynny 71.

A3 A3.1 A3.2
CoBMmenieHHbII criocod Pa3necennblii crocoo
n300paxkeHus: yCTpoicTBa n300paxkeHus: yCTpoicTBa

Puc. 2. CnocoGbI1 n300pakeHust ycTporucTBa

3.4.13. TIlpu opHonuHEelHOM u300paxeHun okoyio oxaHoro YI'O,
3aMEHSIONIETO HECKOJBKO YCIOBHBIX TpaUuecKux H300paKeHUU OIWHAKOBBIX
3JIEMEHTOB, YKa3bIBAIOT MO3UIIMOHHBIE 0003HAUYEHUS BCEX ATHUX AJIEMEHTOB.

3.4.14. Ha npuHIMIUAIBHOM CXeMe€ [OKHBI OBITh OJIHO3HAYHO
OTpeeICHbl BCE DJIEMEHTHI, BXOJAIIME B COCTaB HM3JCIHMS M HM300paKECHHbIC Ha
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cxeMe. JlaHHbIE 00 PJIE€MEHTaX JOJKHBI OBITH 3aMKMCAHbI B IEPEYeHb HIEMEHTOB. -
IIpu 3TOoM cBA3b mepeuHd ¢ YI'O 31€eMEHTOB JOJDKHA OCYHIECTBISTHCS 4Epe3
MO3UIIMOHHBIE 0003HAUCHHS.

3.4.15. Ilpm ykazanum okojgo YI['O HOMHHANIOB pE3UCTOPOB H
KOHJICHCATOPOB JIOMYCKAETCS MPUMEHSTh YIPOIICHHBIM CHoco0 0003HaYeHUs
€MHULl U3MEPECHUM.

4. lllndpoBka KypcoBoii padoThI

Cornacao ECKJI TeKkcTOBbIE JOKYMEHTBI U YEPTEKH JOJKHBI UMETh U,
cocrosiiuid u3 13 uudpp u aByx OykB ¢ mubpamu wid 0e3 Hux. B mmdp
3aKJIa/IbIBAIOTCSL CBEJICHUS O TMPOM3BOJUTENE PadOT, COACpPKAHUM U Ha3HAYEHUU
nokymeHnTa. [locie nmepBbIX yeThipex nudp U nepen MocIeIHUMU TPeMs CTaBUTCS
TOYKA.

IlepBble Tpu nU@pPHl 03HAYAIOT WHU(P OpraHU3alUKN WX TOAPA3ACICHUS,
rie paspabaTbiBaeTCsi JaHHas JOKyMmeHTanus. YerBepras uudpa sSBISETCS
mudpom Busa 1okyMeHTanuu. st yueOHoi paboThl U3 TpeX MOCIeAYIOMUX LU P
nepBasi BCerja HOJMb, a BTOpask W TPEThsl SBISIIOTCS TMOCIECIHUMH H3 HOMEpa
3a4eTHOM KHUXKKU cTyaeHTa. Crenyromue Tpu HUGPHl NpeaHa3HAYCHBI s
HyMmepaluu OJOKOB W3JAENHs, a MOCIEeAHHEe TpU - Juisi 0003HAUYeHUsl JeTajed Mo
HOMEpaM B COCTaBe€ COOPOYHON €AMHUIBI M OTIMYAIOTCA OT HOJIEW TOJIbKO Ha
pabounx ueptexax aeraneit. Ilpumep MmMUEGPOBKU TEXHUYECKOW TOKYMEHTAIUU
MPUBEJEH HA PUCYHKE 3.

5093. 062 001. 000 33

L 6yksenHOE 0603HaUEHNME

HOMEp AeTaii COOPOUHON €TMHUILIBI
HOMEp (PYHKIIMOHAILHOTO OJIOKa
(cOOpOYHOM €TUHUIIBI)

1B nocieaHue uudpsl HOMepa
3a4€THOM KHUKKHU

mudp KypcoBoit paboThl

mndp kadeapsl

Puc. 3. [Ipumep mmdpoBKu KypcoBoil pabOThI

bykBenHble 0003HaUeHUs, NPOCTABJISIEMble TOCIE€ UUPPOBOM YacCTU
mm@pa, 03HAYAIOT:

- 113 — mosicHuTeNnbHAs 3aMMCKa;

- Cb — cOopouHBIil UepTeXK;

- TY — TeopeTnyuecKuil 4epTEK;

- Ol — cxema aneKkTpuyecKkas CTpyKTypHas;

- D2 — cxeMma 3ieKkTpuueckas (pyHKIMOHAbHAS;

- O3 — cxema dJIeKTpUYeCKas IPUHIUINAIbHAS;

- 1193 — nepedeHp HNEMEHTOB K cxeMe 3.
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5. Ilopsinok BhINOJHEHUSI KYPCOBOM padoThl

3agaHue Ha KypCOBYIO paOOTy BBIJIA€TCSI COTJIACHO PACIUCAHUIO 3aHSITUU
Ha MepBOM HeJleNie UHTEepBalla MPOSKTUPOBAHUS KOHCYJIBTAHTOM - IIPENoaBaTeIeM
Kadephl.

[Ipu BBIIAYE 3a1aHKS CO CTYAEHTAMU MPOBOJUTCSA BBOIHAS Oece/la O LelsxX
M 3a7a4axX KypcOBOW pabOThl, MOPSJKE BBINOTHEHUS M 3aIlUTHI, YKa3bIBAIOTCS
MOCOOMST U TEXHUYECKHE MaTepHalibl, KOTOPbIE CTYJIEHTHI MOTYT HCIOJb30BaTh
MIpU TPOCKTUPOBAHUH.

CTyneHThl, KeNalollue BBIMOJHUTH MPOEKT MO TEeMAaTHUKE MNpPEeANnpUsTUs,
JIOJKHBI SIBUTHCSI HA BBOJIHYIO Oecelly, UMesl Ha pyKaxX 4eTKO cOopMyITUpOBaAHHOE
TEXHUYECKOE 3aJJaHHEe, B IPOTUBHOM CJIy4ae KOHCYJIbTAaHT UMEET MPAaBO BbIAATh UM
CBOIO TEMY, YTOOBI HE 3aJ€P>KUBATh Hauaja0 pabOThl HaJ IPOCKTOM.

K mnepBoMy KOHTpOJIBHOMY CpOKY (BTOpasi HeHeiash MNPOSKTUPOBAHUSA)
CTyJACHTaMH JIOJDKHO OBITh BBIMOJHEHO OKoJio 25% mpoekta (mmpopaboTka
JUTEpaTypbl, COCTABICHUE CTPYKTYPHOM CXEMBI).

Ko BTOpOoMy KOHTpPOJBHOMY CpOKY (uUeTBepTasi HeJNEeNsl) 3aBepliacTcs
COCTaBJICHHWE NPUHIUIHAIBHOM  CXEMbl, DJHEPreTUUECKUW pacueT BCEro
YCTPOMCTBA, YTO COOTBETCTBYET NpUMepPHO 50% mpoekTa.

K TperbeMy KOHTpONIBHOMY CpOKY (IecTas HeNensi) AOJKHBI ObITh
BBITIOJTHEHBI BCE pacyeTHble padOThl, BHIOOpP THUIIOB U HOMHUHAJIOB OTHAEJIbHBIX
3JIEMEHTOB, YTO COOTBETCTBYET MPUMEPHO 75% MpOEKTa.

K yerBepTOMy KOHTpPOJIBHOMY CpOKY (CeapMasi HeAelss) JTOJKHA OBbITh
HalucaHa MOSCHUTEIbHAS 3alluCKa U BBINOJIHEHBI rpaduueckue padbotsl. B xome
paboThl HAJ MPOEKTOM CTYACHTHI JIOJDKHBI TOCETUTh HE MEHEe YEThIpeX
KOHCYJIbTallUi B KOHTPOJBHBIE CPOKM IO pPACHUCAHHUIO, COTJACOBAHHOMY C
KOHCYJIbTAHTOM.

BoinonHeHHbIE W OQOPMIICHHBI MPOEKT CHAETCA Ha MPOBEPKY
KOHCYJIbTAHTY 3a 3-5 nHeu 1o 3ammThl. [locne ncnpaBieHus 3amMe4yaHud MPOEKT
MOAMUCHIBAETCS. KOHCYJIBTAHTOM M MOET OBITh IOMYIIEH K 3allUTe.

6. Texuuueckue 3aaHus M0 TEMaM KyPCOBBIX padoT

1.Ycuaureapb HU3KOM 4YaCTOTHI.

ITAPAMETPEI

= | Beixonnaa | Jlmanason | Hanpsbke- | Bxognoe | Bxoxnoe Koaddu- KITJ
£ | MOILIHOCTh JacTOT HHE HaTpsoKe- | COMPOTHB- LIMEHT Yac HE
S P, fu—fs MUATAHUS Hue U, JIEHHE HE TOTHBIX MeHee
=3 U, MeHee R, HCKAKEHUI n
aa) M, = M,

Bm Iy B MB kOm — %
1 10 (15-20) 10’ 20 40 50 \2 50
2 7 (10 —20) 10° 16 30 100 \2 50
3 5 (10 —20) 10° 12 20 75 \2 50
4 12 (20 —20) 10° 15 30 110 \2 50
5 8 (10 —20) 10° 24 40 130 \2 50
6 15 (15-20) 10° 18 25 80 \2 50
7 6 (20 —20) 10° 20 15 90 \2 50
8 9 (15-20) 10° 16 25 150 \2 50
9 14 (10 —20) 10° 14 35 140 \2 50
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2.I'eHepaTop CHHYCOMIAJIBHBIX KOJIeOaHHUIA.

_ [MTAPAMETPBI
£ | [uama3on gactoT Brixoanoe HecrabunbHOCTH Brixoanoe Hamp.
= fu—1e HanpspkeHUEe Ug,,y 94acTOTHI Jf COIPOTHB IUT.
2, JIeHne U,
A He 00116e Ry
Iy B % Om B
1 20-5000 5 2 15 12,6
2 50-10000 5 3 30 12,6
3 15-50000 5 2 20 12,6
4 50-10000 5 2 30 12,6
5 100-50000 5 4 40 12,6
6 40-20000 5 2,5 25 12,6
7 30-80000 5 3 50 12,6
8 25-100000 5 2 25 12,6
3. U30upartebHbIi YCHIHUTEb.
[MTAPAMETPBI
= Boixonnas | Beixognoe | Koadduuu- | Yacrora | Jobpor- |  Hecrad. Bxon.
S = | MOWIHOCTb | HAampsKe- | EHT YCHIICHHS fo HOCTB Q HOCTb corp.
gF P, Hue Uy K, YaCTOTHI
aa) 3y
Bm B — Ty — % kOm
1 1 5 1000 20000 100 2 100
2 1 10 1600 30000 110 2,5 120
3 1 7 1200 20000 90 2 70
4 1 8 1500 30000 110 2 50
5 1 12 2400 40000 100 2,5 110
6 1 15 1800 25000 90 3 60
7 1 9 2000 15000 90 2,5 100
8 1 10 1600 25000 120 2 80
4. AKTUBHBIN 10J10COBOH PUIBTP.
_ I[MTAPAMETPBI
= Koadpduuuent | ITonoca Hanpsixe- Bxonnoe Beixo. Koadd.
= yCUJICHUS MPOMYCKAHUS HUE COIIPOTHUBJIEH | COTIP. IPSIMOYTOJIb
= K s MUTAHUS ue Ron HOCTH
8 Un Rex Kn
- I'a B kKOm kOm 006/0ex
1 2 300 — 1000 6 40 1 20
2 2 1000 — 10000 6 30 2 40
3 2 1000 — 2000 6 50 2 20
4 2 400 — 1000 6 80 3 40
5 2 500 — 1500 6 100 0,7 20
6 2 1500 — 3000 6 75 1,5 40
7 2 1500 — 3000 6 55 1 20
5. Ctadnan3aTop HANpPsiZKeHUs MOCTOSTHHOTO TOKA.
= [MTAPAMETPBI
= Koadpduuuent | Yacrora Brixognoe N3menenue Bbix. Tox
S CTaOMIIM3aLUU | CeTH f, HapsHKEHHE BXOJIHOTO corp. Harp.
=3 K., Ui HanpsoKeHUST 0 Uy, Roux 1,
A = I B % Om A
1 2000 50 16 +20 1 1
2 2500 50 10 +20 2 0,4
3 3000 50 12,6 +20 2 0,6
4 1800 50 10 +20 3 0,8
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5 4000 50 14 +20 0,7
6 3500 50 12 +20 1,5
7 2500 50 16 +20 1
8 4000 50 14 +20 2
6. 'eHepaTop NpsIMOYIo0JibHBIX HMILYJIbCOB.
I[TAPAMETPBI
2 Amnityna | JnurenpHoCTb Ilepuon Crabuib- Crabunb- | CompoTHs-
= MMII)JIbCOB UMIYJIbCOB CIIEZIOBAaHUS | HOCTH JUIMTENb- | HOCTh JIeHHue
B A ty T HOCTH Ot 4acTOTBI Harpys3ku
A of R,
B MKC MKC % % Om
1 12 5 100-300 3 2 10
2 10 7 50-100 3 2 12
3 12 8 100-200 3 2 14
4 14 10 300-500 3 3 16
5 15 20 500-800 3 2,5 10
6 12 15 300-700 3 2,5 8
7 10 12 400-700 3 3 16
8 12 10 80-200 3 2 20
7. C4eTYHK MMITYJIbCOB.
= [TAPAMETPBI
S 5 Koadbdbunuent | Amniumyoa YacToTa BXOAHBIX ConpoTuBieHue
g F nepecuera K | umnynvcos A NmmynbscoB f Harpysku R,
M — B kl'1 OM
1 4 5 600 15
2 4 6 800 10
3 4 8 1000 30
4 4 10 900 25
5 4 12 800 15
6 4 15 1200 20
8. IIpeoGpa3oBarTesib HANPSIKEeHUs BO BpeMEHHON HHTEPBAaJl.
- I[TAPAMETPBI
S 5 Kospdunment Jlnana3oH U3MEHEHHS BXOIHOTO [TorpemnocTs
SF [IpeobpazoBanus K, HanpspkeHUs U, npeoOpa3zoBanus 0K,
B [we/B B %
1 0,1 0-10 0,25
2 0,2 0-6 0,30
3 0,3 0-4 0,35
4 0,4 0-3 0,25
5 1,0 0-5 0,30
6 2,0 0-8 0,25
9. 'eHepaTop JIMHEiHO-U3MEHAIOLIETr0Csl HANPSZKEHUS.
= I[TAPAMETPBI
S = | AMmuatyna A JIIUTEeIbHOCTD JIIMTEeNbHOCTD Koaddpunuent
5 F MPSIMOTO X014 1, 00paTHOTO X0J1a 7, HenuHelHocTH K,
M B MKC MKC %
1 10 50 6 0,20
2 8 60 10 0,25
3 6 80 8 0,30
4 12 70 10 0,35
5 9 30 20 0,4
6 8 40 40 0,35
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10. Pacumpure/b HMIIYJIbCOB.

. [MTAPAMETPBI
S 5 JUINTEeNnbHOCTh BXOJHOTO Koapdunment [TorpenrHocTs peobpa3zoBaHus
SF umiyisca 7, pacmmpenus K, 0K,
A MKC - %
1 0-500 4 2,5
2 0-100 15 3,0
3 0-50 10 3,0
4 0-200 5 2,5
5 0-300 8 3,0
6 0-150 10 2,5

7. llpumep pacuera

7.1. UcxonHble JaHHBbIE

CrpoeKkTupoBaTh  3JEKTPOHHBIA  peryisitop OOpTOBOrO reHepaTopa
HaIpsDKEHUs JIETaTeNbHOTO afmapata. bopToBoe HampsikKeHHWe MOCTOSIHHOTO TOKa
27B £ 2 %, pabouunii nuamna3zoH Temmeparypsl or MuHyc 60°C mo mmtoc 60°C,
MaKCHUMaJIbHBIA TOK OOMOTKH BO30Y:KJACHUSI reHepaTopa — 8 A.

7.2. BbIOOp CTPYKTYPHO# CXeMbI

DNEKTPOHHBIA PETYISTOP HAMPSLKEHUS MpeJHa3HAueH sl CTaOWIu3aiuu
HaIpsbKeHWsT B OOPTOBOM CETH MOCPEACTBOM PEryJUpPOBaHUS TOKA B OOMOTKE
Bo30yxneHusa (OB) snekTpoHHOro reHeparopa HampsikeHus. [Ipu 3ToM MOXeET
UCIIOJIb30BaThCs HEMPEPHIBHOE WIM HMIYJILCHOE peryiupoBanue. MmmynbcHbIN
croco0 MpearnoYTUTENbHEE 3a CYET MEHbIIEeH MOIIHOCTH, pacceMBaeMoOil Ha
PEryJIUPYIOIIEM JJIEMEHTE, YTO OCOOEHHO Ba)XXHO MpHU paboTe YCTpOIlCTBa B
IUIOXUX YCJIOBHUSAX OXJQXKICHHUS B IIMPOKOM TEMIIEPATYPHOM JMAMa30HE U B
YCIOBUSIX TIOMEX, TE€HEPUPYEMBIX MOTPEOUTENsIMU HAeKTposHepruu. lloatomy
BBIOMPAaEM UMITYJIbCHBIN CIIOCOO PETyIUpOBaHUS.

Perynstop AoKeH M3MEPUTh BEIUYUHY HANpsiKEHUS OOPTOBOM ceTH U
CpaBHUTb €€ ¢ omnopHbiM (oOpasmoBbiM) (Uom) ©  BBIIECTUTH CHUTHAN
paccornacoBanusi Upac. CrenoBaTenbHO, MNPOEKTHUpyeMash CTPYKTypa [OJKHA
conepkath natuuk Hanpstkenus (JH), uctounuk onopnoro nampsixenus (MOH),
yctpoiictBo cpaBHeHusi (YC). Jlanee curHam paccorjiacoBaHus HEOOXOIUMO
YCWIUTh MO0 HANpsKEHWIO W MO MoIIHOCTH. [lo3TOMy BBeleM B CTPYKTYPHYIO
cxemy ycunutenu Hanpsbkenus (YH) um momnoctu (YM). Tlocnennuid U3 Hux
yOpaBisieT peryiupyromuM snemeHToM (P3), kommyTupyoomuii Tok B 0OMOTKe
B030yx1eHus OB. B pe3ynbTaTe CHHTE3UpPYEM CIIEIYIONIYIO CTPYKTYPHYIO CXEMY:

\ 4

JIH
Ubc VC
NOH

\ 4

YH YM PO OB

\ 4

\ 4

\ 4

\ 4

\ 4
\ 4

Puc. 4. CtpykrypHas cxema peryasaropa HanpsKeHus
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7.3. Bb100p NpMHUMIIHAJIBHON CXeMbI

7.3.1. Bb10op 1aTYHKA HANIPSAKEHUSI

JlaTYMKOM HampsKEHUST MOXKET CIYXUTh PE3UCTUBHBIN  JEIUTETh
Hanpsbkenust R1R2, mnonximtodeHHbt K OopTtcetu. Takol naTtyuk oOnagaer
CJIEAYIOIIMMHU HEJIOCTaTKaMU: KaK MOCTOSIHHOE HampshKeHue OOpTCETH, TaK U €ro
M3MEHEHHUSI TEpPelaloTCs Ha BBIXOJA C KO3(P(GUIMEHTOM Mepenadud JeauTes
k=R2/(R1+R2), T.e. yMeHbIIIAIOTCA B HEeCKONbKO (k) pa3. Eciu B BepxHee ILieUO
JICAUTENS] BKIIOYUTh CTAOMIUTPOH, TO €ro COMpOTHBICHHE R1 yMeHbIIUTCS, a
BennurMHa Koddduuuenta k npubnmkaerca K enunune. Yem Onmxe HampsbKeHUE
crabunuzanuun Uct x BenuunHe pazHoctu Ubc — Uom, TeM Onuxke BeIUYMHA k K
eAUHULIE.

7.3.2. Bb10Op cXxeMbl HCTOYHHUKA OIIOPHOI'0 HANIPSIKEHUS

B kayecTBe HCTOYHHMKA OMOPHOIO HANPSIKEHUS MOXKET CIYKHUTh
napaMeTpuyecKuil cTabMIIN3aTOp HaNpsuKeHUss Ha crabunutpoHe. B pesynbraTe
cxembl Jatuuka HanpsbkeHus u MOH OynyT umeTs BuA, NPUBEACHHBIN Ha
pUCYHKE 5.

7.3.3. BbiOop cxeMbl YCTPOMCTBA CpPaBHEHUS M YCHJIHTEJs
HANIPSIZKEHU S

< Usc Y CTpOolCTBO CpaBHEHUS NMPEAHAZHAYEHO IS

VD1 CpaBHEHHUs HanpskeHHs naruuka Unm ¢ ONOpHBIM

HanpsbkeHrneM Uonm U BBIJEICHUS Pa3HOCTHOTO

R1 D R3 curHana Uon-Un. Takyioo (QyHKIUIO BBINOJTHSET

U nuddepeHImanbHbIN YCWINTEIbHBIN KacKa.

VYeunurens  HamnpspKeHUsT  MpeJHa3HadyeH Uit

R ZS’—>VD2 Uon YCHUJIEHHS Pa3HOCTHOIO CHTHAJIA II0 HAIPSKEHHIO.

Ero BbIXO/HOE HampshKEHUE  JOJDKHO — OBIThH

JOCTaTOYHOM  BEJIMYMHBI  JJIi  YIpaBICHUS

_|_ YCUJIUTEIEM MOUIHOCTU. Tak Kak HampshKeHue

O0OpTCEeTH U3MEHSIETCS OTHOCHUTEIIBHO MEJJIEHHO, TO

Puc. 5 B kKadyecTBe YH nomkeH ObITh BBHIOpAaH YCHIIMTENh

MOCTOSTHHOT'O TOKA.

Oynkimn YC u YH MOXHO COBMECTHTH, HCHOJIB3Ys OIEPALMOHHBIN

yeunutens (OY). Ins yctpanenus “apede3ra” B MOMEHTHI nepexiatoueHus OV,
HCIIOJIB3YEM €ro BKJIIOUEHHUE 1o cxeMe Tpurrepa [lImurra.

—

7.3.4. Bb10op cxeM yCHJIMTE s MOILIHOCTH M PEeryJavpyouiero 3JieMeHTa

Perynupyromuii 31€MEHT KOMMYTHUPYET TOK B OOMOTKE BO30YKIICHHS
reHepatopa. Oaun BbiBog OB mnoakiiouaercss K IUTFOCOBOW IHMHE OOpPTCETH.
CnenoBaTenbHO, B KadecTBe PO MOXHO BBIOpaTh MOIIHBIA TPaH3UCTOP,
BKJIFOUEHHBIN 110 cxeMe ¢ OO, ¢ OB B nenu KoJIeKTOpa. DOMUTTEPHBIN MEPEXO]
TPAH3UCTOpPA IIYHTUPYEM PE3UCTOPOM [IJIsl YCTOMUYMBOCTU PEXUMa OTceuku. [[ms
YVOPaBIEHUS PETYIUPYIOLIIUM 3JIEMEHTOM TpeOyeTcsl NTOCTATOYHO OOJIBIIONW TOK.
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Jlns ycunenus curtana OY 1Mo MOIIHOCTH BBIOMPAEM OJHOKACKAJHBIA yCHUIIUTEND
no cxeme ¢ OK. Ecim npu pacuere mapaMeTpOB OKaXETCs, YTO YCHIICHUS IO
MOIIIHOCTH HEJOCTAaTOYHO, CXEMY CKOPPEKTHpPYEM, MCHOJb3ysd COCTaBHOM
TpaH3uCTOp. B 1menb KoJulekTopa TpaH3uctopa YM 1y OorpaHuyeHuss TOKa
BKJIFOYAEM PE3UCTOP.
CornacHo cleTaHHOMY BBIOOPY OTAENBHBIX OJIOKOB, MOJYYaeM IOJHYIO
MPUHIUIHAIBHYIO CXEMY PETYJIATOpa HANPSKEHUs (PUCYHOK 6).

' *t ! <+ Usc
VD1 R3 R4 R6 VD3
1 ] JiN
L1
NA1 R5
I — | >co(m —
R2 || VTl VT2
T
N VD2 R7

Puc. 6. IIpyHunnuanpHas cxema perysiTopa HapsKeHUs

& |

7.4. PacueT NpUHIHUNINAIBbHON CXeMbI

7.4.1. Pacyer paaT4YMKa HANPSKEHUS W MCTOYHMKA OMOPHOrO
HANIPSIZKEHU S

JlaTuuK HanpsHKEHUs: COCTOUT U3 pe3ucTopoB R1, R2 u crabunutpona VD1,
a MCTOYHHMK OMOPHOTO HAMpsDKeHHs — W3 pe3uctopa R3 u crabunutpona VD2
(pucyHok 7). B cBs3m ¢ TeMm, 4YTO YCTPOWCTBO pabOTaeT MOpu HU3MEHEHUHU
Temmepatypsl okpyxaroriei cpeasl Ha 120 °C, To g MOH HeobXxoaumo BEIOpATh
CTAaOMJIMTPOH C MaJbIM TeMnepatypHbIM k03¢ uruentom Hanpspkenuss TKH. Tpu
BBIOOpE CTAOMIUTPOHA YYTEM, UYTO €r0 HANpsIKeHHE CTaOWUNM3alliyd MOAAEeTCs Ha
HeuHBepTupyromui Bxoa OV u spiusercs cuadazubiM HanpsbkeHueM OY. Bropeim
KpUTEpUEM BbIOOpA CTAOMIMTPOHA SIBJIAETCS €ro TemmnepaTypHbId KOd(PUIIHMEHT
Hanpsbkennst TKH. B cBs3u ¢ TeM, 4ro HampsikeHue B OOpPTCETH MPSIMO
MPOMOPLUHUOHATLHO 3aBUCUT OT HANpPsDKEHUSI CTAOWJIM3allMi, OCTaBUM Ha €ro
M3MEHEHHE OJIMH MPOIEHT U3 ByX 3anaHHbIX. Torna TKH Oyaet paBen
AU = 1 =0,0083%/° C.
At 120 °C

CnenoBarenbHo, TKH BeIOpaHHOTO CTaOMIUTPOHA JOJKEH OBITH HE Oolee
0,0083%/°C. Cpemu  BBITIYCKAa€MbIX  OTEYECTBEHHOM  MPOMBIIUICHHOCTHIO
TEPMOKOMITICHCHUPOBAHHBIMH  sBJIsIFOTCS  cTabmmuTponsl  J(818I-E, KC190b-/I,
KC191M-®, KC 211. Bonbmunacto OY pomnyckatoT cuHpa3zHOE HANPsHKEHUE 10

TKH =



http://www.abbyy.com/buy
http://www.abbyy.com/buy

23
10 BoxnbT. B kauecTe crabunurpona VD1 Beioupaem KC211, a VD2 — KC191C
CO CJIEIYIOIIUMHU TapaMeTpaMu:

Tabnuna — [TapameTpbl CTAOUANTPOHOB

[TapameTpsl KC21114 KC 191C
Uct,B 11 9,1
TKH,%/°C 0,005 0,005
Ict.MuH., MA 5 3
IcT.makc., MA 33 20
Rct., Om 30 70

3agaeMcsa TOkOM ctabunuzanuu VD2 - 7,5 MA u HaliieM CONPOTHUBJICHUE
pesuctopa R3:

_ Usc-Ucr2 R3:L9’1:2387OM.
Ict2 7,5-10

N3 psna E24 BeiOupaem nHomunan 2,4 kOm. PaccemBaemasi MOIIHOCTh Ha
R3 paBna:

R3

b

P, =Uy -Ug,)’ | R3; P, =(27-9,1)*/2400=0,134 Br.
Bribupaem pesucrop R3 tuma MJIT-0,25-2,4 kOm £+ 10%. 3agaemcst TokoM
crabmmsanuu cradbunurpona VD1 5 MA u Haxomum oOIuee CONPOTHBIEHHE Rj

nemurens R1R2:

Rﬂ:R1+R2:M; Rﬂ:R1+R2:§7_11

Icta

JInst BO3MOXHOCTH TMOJICTPOMKHM HampsHKeHUss OOpTCEeTH B  KauecTBe

pesucropa R1 BO3bMEM NOACTPOYHBIN PE3UCTOP, CPEIHHUN BBIBOJ KOTOPOTO

MOJKJIFOYAaEM K MHBEpTUpYyIoIEMY Bxony DA1, a HanpsikeHne Ha HeM paBHO Ucr,

B HOMUHQJIBHOM pexuMe. J[Mama3oH peryjaupoBKU IO CONPOTUBIICHUIO MPUMEM
20% . Torpa:

=3200 Om.

107

Up, =Ucr, -0.8; Ur2=9,1-0,8 =728 B;
R2=Ur>/Icti; R2=7,28/5-10"=1456 Owm.

Buiobupaem ommwkaitmuii HomuHan 1,5 kOm. ConpoTtuBieHue pesuctopa R1
PaBHO:
Rl =Rn—R2; R1=32-15=1,7kOm.
BriOupaem Homunain 1,8 kOm.
MomHocTH, paccenBaeMble Ha pe3uctopax R1 u R2 paBHBI:

2 . _ -3,2 _ .
Pp=lcr, -RL P =(5:107)1500=0,0375 Br;

2 . _ =352 3 _
Ppy=lcr, R P =(5:107)7-18:10° =0,045 Br.
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Pesucrop R1 BeiOupaem tuna CII15-39-1,8 kOm + 10%, a pesuctop R2-
tuna MJIT-0,125 — 1,5kOm + 10%.

7.4.2. Pacuer ycTpoiicTBa CPABHEHHS M YCHJIMTEJISI HANIPSAKEHUS

B xauectBe YC u YH Boi0pan Tpurrep llImurra (T1) Ha ocuose OVY. [ns
pacyeTa €ro MmapamMeTpoB HEOOXOJUMO BHIOPATH OMNEPAIMOHHBIN YCHUIIUTEb.
Kputepusamu BpiOOpa sBisitOTCA: cuH(da3zHoe HampsbkeHue Uce, paBHOe Ucrto,
CYMMAapHO€ HANPSKEHUE MUTaHUs, paBHOE Upc, CKOPOCTh HAPACTAHHS BBIXOJIHOTO
HanpsokeHust OY Viygpix. U1 CHIDKEHUS TMHAMHYECKUX TTOTeph B PO HeoOxoaumo,
yTOOBl (POHT W Cpe3 BBIXOAHBIX HMIyIbcOB OV He mnpeBsiman 1-2 MKc.

OpHEHTUPOBOYHO HEOOXOJUMYIO BEIUYUHY Vipyx MOXKHO OINPEACIUTH II0
dhopmye:

U 2
Vs =253 Vg 2 27 _135:27 BAnc.
o 1+2
VYka3zanusiM TpeOoBanusM yaoieTBopiaT OV Tuna KP554V]2A ¢
IapaMeTpaMH:

Ky =20000; Uco, B=10;
+Unur, B = 15; Vusex, B/MKe = 20;
Inotp, MA =7, Ry, xOm > 2;
+Uppix, B > £10; Rgx, MOwMm = 10.

Jna tpurrepa llImMurra cipaBeqnMBo BBIpaKEHUE
Ur=2-R, Uppx>

rae Ry =ror rer + R4), rop —AMHAMHYECKOE CONIPOTUBJICHUE

CTAaOMJINTPOHA, OTKYJAA 3aJaBIIMCh MUPUHON 30HBI THcTepe3uca Ur B 0,1 B, uto
coctaBisier 0,37% ot HanpspokeHus: Upc, MOXKHO HAWTH BeNWYUHY Kod(dduiieHTa
nepenaun nenu [10C:
B :Ur/zUBI)IX 20,1/2 10 = 0,005
Y BEJIMYMHY CONIPOTUBIICHUS pe3uctopa R4:

RA=rcr/ B‘ Fer;
R4 =70/0,005 - 70 = 13930 Om.

C uenbro TouHOM HacTpoiiku Tpurrepa llImMurra B kauecTBe pe3uctopa R4
BBHIOEpPEM TIOCJIEIOBATENILHO COEJUHEHHbIE MOCTOSHHBIN pe3uctop Tuna MIIT-
0,125-10 kOm £ 10% u noactpoeunsiit Tuna CIIS -39 — 10 kOm £10%.

Orpanunyenue BeixogHoro Toka OY DAl ocyuiecTBiaseTcs pe3uctopom RS,
KOTOpbIM B cymme ¢ TokoM tenu [IOC He qoibKeH npeBbIaTh 5 MAJIIMaMIep.

~Usnix “Ycra _ Usc ~Ycra .
R4 R4 R4

27-9,1 3
Ipg === =1791-107 A,

10
Torma Tok 4epe3 pe3ucTtop RS He NOJKEH NMPEBHIIATh BETUYNHBI

Los < Ty —1

1

BbIX.m L R4>
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Ips <5—1,79 =3,21 MA.

7.4.3. PacyeT cxeMbl peryJIMpPyIOIIero 3JeMeHTa U yCHUJINTesl
MOIIHOCTH
CornacHo 3aaHUI0 BBIXOJHOM TOK PO cocTaBisieT BoceMb amnep, T.€. TOK
Ix,=8 A. Tornma Tok 6a3sl V72:

Iy = Ix2S2/Bo,
rae S>- koaduuuent Hacoienus V712.
[Ipenebperast OTAMYMEM TOKOB SMHUTTEPA U KOJUIEKTOPA, a TaKKE YaCThIO
TOKa, OTBETBJISIIOIIETO B PE3UCTOP R6, MOKHO 3aMUCATh:
Ix1 = Iy = Ipo.
Toxk 6a3bl Tpansuctopa V71 paBeH:
_ 1 31 _ Ix2
Iy, = Sl=——-§
Br+1 Br+1)-B2
C uenp0 yMEHBILICHHS JJIUTEIBHOCTH CpPE3a BBIXOJHOTO HMITYJbCAa TOKA
PO nmpumem BennunHy KO3(@PUIMEHTOB HAachIeHUs TpaH3uctopoB V711 u V712

1-§2.

paBHbMU S1 = S = § = 1,5. Torna koapduument ycunenus no toky PO u YM
paBeH:

1
K[ Z(Bl +1)'B2 :%'Sz;
Bl
8
K, =————-(1,5)% =5625.
3,2-10
B kauectBe xKimroueBoro asieMeHTa PO HEOOXOOMM TPaH3UCTOP C
JIOTYCTUMBIM HAMPSHKEHUEM KOJUIEKTOP-IMHUTTED:
U o> 1,5 Ugc;
Uk on=> 1,5-27 = 40,5 B.
Bribupaem tpansuctop tuna KT908b ¢ mapamerpamu /15 no Bcem Temam/:

Uxsmax=60 B, h21>=20-60,
Ixkmax=10 A, Cx<700 D,
Ix3c<50 MA, frp<30 MI'n,
Ux»nac=0,25-1,0 B, Pxmax=50 Br,

Ubonac=1,2-2,3 B.
OmnpenensieM cpenuuii KO3PGUIIMEHT Iepeaadu Mo TOKY:

Py HPyiax _20+60 — 40
BCP_ 2 ’ BCP_ 2 - :

Haiinem mocTossHHYI0 BpeMEHH B 00JIaCTH BBICOKHX YacTOT Ty
Tg =T +Tg =——+Cp -(B+1)- R,

21f p
rac RK = U]gc/IOB =27/8 = 3,38 Owm.
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T, :%woo-lo—” -(40+1)-3,38=0,318-10° c.
T[. .

Tor):[a JINTCIIbHOCTD (prHTa HMITYJIbCa HAIPAKCHUSA Ha KOJIJICKTOPE

paBHa:
. =Ty In 5.
O
6 1,5 _6
tp =0,317-10 " In =0,348-10"" c;
tp = 0,35 MKc.

YTO BIIOJIHE MpUEeMIIEMO. [[JIUTEIBHOCT cpe3a, KaKk MPaBUiIo, 3HAYUTEIBHO
MEHBIIIE JJIUTEIBHOCTH (DpOHTA.

Haiinem TennoBoi TOK Ixg0n
1

50-107 _
_ TKDC2 . _ — 3
g = Borl’ IKBoz—m—l,ZZ-IO A.
Kosdpdunment nepenaun mo Toxky Tpanzuctopa V711 pomxeH ObITH He
MEHee:
K 2
51:_1_1; Bl=—56 5—1=139,6.
B, 40
B xauectBe ycunutenss momHocTH BbiOepeM Ttpanzuctop KT630E ¢
napaMmetrpami /15 o Bcem Temam/:
UKQMAX:6O B, h213:160-480,
Inmax=1 A, Cxk <15 1d,
Ix60 < 1 MKA, frp > 50 MI'1,
Ux»nac=0,11 B, Pxmax=0,8 BT,

Ub6onac=0,85 B.
Havinem TOK Iy Tpansuctopa V1'l:
Iixer = Ixsor (Pice +1);
Bicp= (160 + 480)/2 = 320;
Iioer = 1-10 °-(320+1) = 0,321-107 A.
Onpenennm conpoTuBiieHUE pesucropa R7:
R7 < Ugsac2/ (ko2 + Ikacr);
Uss.nac2= (Ussnac2mintU p3.HAC.2max)/2;
Ussnaco=(1,2 +2,3)/2=1,75 B;
R7<1,75/(1,22-107 +0,321-107) = 1,44-10° Om.

Bribepem Benuuuny compotuBieHuss R7 B 680 OmM. MouiHocTs,
paccenBaeMas B HEM, paBHa:

Pry = Iy R7; Pry=(1,541-107)*-680 ~ 2 MBT.
Bri6upaem pesuctop R7 tuna MJIT-0,125-680 Om + 10%.
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Tox 6a3b1 VT2 paBeH:

IBzzlﬁ-S; 1B2=§-1,5=0,3A.
Bace 40
Toxk uepes pe3uctop R7 paBeH:
Iz = Ussonac.cp/R7;  Irg = 1,75/680 = 2,6-107 A,
rae Upsuaccp — CpelaHee 3HAUEHUE HAMpPsDKEHUs] HachIleHus Oasza-
smutrep V712.

Tak kak BeIMYHHA KOodpduiuenTta Ol Majo OTIMYAETCS OT eIUHHIBI, TO
MOYKHO 3aITNCaTh:
Ixi = Is1 = Ipy t Ig7 = I;
TOI/Ia BEIMUKMHY CONPOTHBIIEHHs R6 MOKHO HaifTy 110 Gpopmyie:
R6 = (Usc — Uksinac — Ukaonac)/Iki;

R6 =(27-0,11-1,75)/0,3 = 83,8 Om.

AMIUTUTYJHOE 3HAYEHHUE MOIIIHOCTH, pacceMBaeMou Ha R6, paBHO:
Prom = I1>*R6; Prom = (0,3)>-83,8 = 7,54 Br.

VYyuteiBasg norepu B 0OMOTKE BO30YyXJACHUS NMPUHHUMAEM, YTO TOK [y H,
COOTBETCTBEHHO, Iy, Teuer B TeueHnue 0,7 mepuoma pabOThl peryisTopa; Toraa
CpenHssl MOILIHOCTb, paccenBaeMas B pe3uctope R6 paBHa:

Pre = Prem*0,7; Pre=7,54-0,7=15,3 Br.

BriOupaeM ¢ 3amacoM MOIIHOCTH YEThIpE MNapajieIbHO COEAUHEHHBIX
pesucropa tuna MJIT-2-330 Om + 10%.

ComnpoTtuBnenue pesuctopa RS paccunrtaeM no dhopmyiie:

RS = (Uspix.ovmax — Ussinac — Usz2nac)/Igs,
rae Ixs = Igpix.oym — Inoc = 5-10° — 1,8:107° = 3,2-107 A;
R5=(24-0,11-1,75)/3,2:10° = 6,92:10° Om.
MomHocTh, paccenBaeMas Ha pe3uctope RS, paBHa
Prs = Ips*R5 = (3,2:107)*+6,92 = 70,9-10° Br.
B kauectBe RS BhiOUpaem pesuctop tuna MJIT-0,125-6,8 k + 5%.

Cnucok Jiureparypsl 110 TeMaM KYpCcOBOH padoThI

Tema 1. Ycuauresu 3J1IeKTPUYECKUX CUTHAJIOB
1. IIpoexTupoBaHHE YCUJIUTEIBHBIX YCTpOUCTB: VY4eOH. mnocobue/ Ilox
pen. Tepnyxosa.-M.: Beicur.mkoia, 1982.- 190 c.
2. YcwiurenbHble ycTpoicTBa: YueOH. mnocobue nns By3zos/ llom pen.
O.B.I'onoBuna.- M.: Pagno u c¢Bsi3p, 1993.- 352 c.
3. Upiknna A.B. IIpoekTupoBaHUE TPa3UCTOPHBIX YCHUIIUTENIEH HU3KOM YaCTOTHI.-
M.: Cgs3b, 1968.- 184 c.
4. lpikuna A.B. DnekTpoHHbIe ycunurtenu: Yded.mocoOue Juisi TeXH. CBA3U.-M.:
Panuo u cBsa3p, 1982.- 288 c.
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Tema 2. I'eHepaTOpbI NPSIMOYT0JIbLHBIX UMITYJILCOB
1. PacyeT 351eMEHTOB UMITYIBCHBIX U [IU(MPOBBIX CXEM PATUOTEXHUIECKUX
yctpoiicTs./ [lox pea. FO.M.Kazapunosa : Yue0. nocobue s By30B. M.: Bricii.
mkoia, 1976. — 359 c.
2. PacyeT UMITyJIbCHBIX YCTPOMCTB HA MOJYIPOBOIHUKOBBIX Mpubopax/ AraxaHsH
T.M., Kapmazunckuii A.H., Me3zenuieB A.B. u ap. —M.: CoBetckoe paauo, 1975.-
344 c.
3. bpammep 0. A., [Tamyk U.H. UmnynecHasa texauka.- M.: Beicias mkomna, 1985.-
320 c.
4. T'onsaenoepr JI.M. UMnynbcHbie ycTpoiicTBa.- M.: Paguo u cBsse, 1981.- 224 c.
5. Epodees 0. UmnynbcHast Texuuka.- M.: Beiciias mikona, 1984.- 391 c.
6. Konomber E.A. Taiimepsl.- M.: Paguo u cBs3b, 1983.

Tema 3. I'eHepaTopbl CMHYCOMAAJIBHBIX KOJe0aAHUI
1. benonepkoBckuit B.W. KonebGarenbubie koHTypa u ¢GunabTtpel. M.: Paano u
CBs3b, 1981. — 196 c.
2. MutukoB I'.'T. CtaOwibHbIE aBTOT€HEPATOPHI METPOBBIX U JEHUMETPOBBIX
BOJIH. - M.: Pagmno u cBs13p, 1983.
3. Kamanrapos I1.JI., Hewtnun JI.A. Pacder nnayktuBHocTel: CripaBOYHAasi KHUTA.
-JI.: DHeproaromuznar, 1986.- 487 c.

Tema 4. I'enepaTopbl NNJI000Pa3HOT0 HANIPAKEHU S
1. Pacdyer wuMNyJIbCHBIX YCTPOMCTB Ha MOJYNPOBOJHUKOBBIX Mpudopax/
Araxansgn T.M., Kapmazunckuii A.H., Me3enues A.B. —M.: CoBerckoe paauo,
1975.- 344 c.
2. I'omukxoB B.®., I'pens U.H., lecankuit E.A u np. IIpocreiimme yctpoiicTBa Ha
MHTETPAIBHBIX MUKpOcXxeMax.- MuHck: bemapycs, 1997.- 128 c.
3. Usbropoa I'.U., Kaypman M.C. Ilpubopsl U ycTpoicTBa MNPOMBIILICHHOM
ANEKTPpOHMKHU.- M.: Bricmias mkoia, 1975.- 368 c.

Tema 5. Craduamn3zaropsl

1. Jomuk C.JI. IloaynpOBOAHUKOBBIE  CTAOWIMU3ATOPHI  MOCTOSHHOTO
HaIPSDKEHUS ¥ TOKA (C HEMPEPBIBHBIM peryiaupoBanueM).- M.: Cos.panuo, 1980.-

2. ApramonoB b.M., bokynseB A.A. HCTOYHHKH  SIEKTPONUTAHUS
PaIuOyCTPOMCTB.

3. Bepecos I'.IL Ctabun3upoBaHHbIC VMCTOYHUKU MUTAHUS
panuoannaparypsl.- M.: Dueprus, 1978.- 192 c.

4. Uctounuku BropuuHoro jsnekrtponutanus/ I[lox pen.tO.U.Konesa.- M.:
Panuo u cBsa3w, 1983.

Tema 6. [IpeoOpa3oBaTesid HATIPSIZKEHUS
1. Bepecos T'.Il.,, CmypsaxoB HO.JI. CraOunu3upoBaHHBIE HCTOYHUKHU
MATAHUSA pagroannaparypsl.- M.: Dueprus, 1978.- 192 c.
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2. bouapos JIL.H., XebpsxoB C.K., Konecuukop HW.D. Pacuer -
AJIEKTPOHHBIX YCTPOUCTB HA TpaH3UCTOpaxX.- M.: DHeprus, 1978.- 208 c.

ITo BceM Temam

l.benkun B.I'., boumapenko B.K. CnpaBounuk paauontoOuTens-
KOHCTpYKTOpa.- M.: Paguo u cBs3b, 1983.- 315 c.

2.bokynsieB u ip. CipaBouHasi KHUTa paguoIFoOUTENs] —KOHCTPYKTOPA.

3.I'epmynckuit b.C. CripaBoOYHUK IO pacyeTy 3JEKTPOHHBIX cxeM.- K.:
Buma mkomna, 1983.- 240 c.

4.Kaypman M., Cuaman A.T". [IpakTrdeckoe pyKoBOACTBO IO pacueTam
cxeM B oanekTtpoHuke: CmopaBounuk. B 2-x 1. Ilep ¢ aunrn./ Ilom pen.
[Tokposckoro ®@.H..-M.: Dueproaromusaar, 1991.- 368 c.

5.Kongnencaropel: CnpaBounux/ Ilox pea.M.W.YerBeptkoBa
M.H.IpsikonoBa.- M.: Panno u cBsi3b, 1993.- 392 c.

6.ITapramta O.H. PamgnokomnoHeHTel W matepuansl: CIpaBOYHHK. —
Kwues: Paguoamarop, 1998.- 720 c.

7.Pe3ucTopsl, KOHJIEHCATOPHI, TpaHc(hopMaTopsl, IPOCCEIIH,
KoMMyTalimoHHsle yctpoiictBa POA: CnpaBounux/ H.H.AkumoB u p.-
benapycs, 1994.

8.Pe3ucrtopsr: Cnpaounux/  Ilong  pean.MI.M.YerBeptkoBa U
B.M.Tepexosa.- M.: Paguo u cBs3b, 1991.- 527 c.

9.CnpaBouHasi KHUTa paguoioouTens-koHcTpykTopa./ Ilom pen.
H.U.YUnctaxoa.- M.: Pamguo u cBa3s, 1993.- 336 c.

10. Crenanenko WM.II.  OcHOBBI TEOpMH  TPAaH3UCTOPOB H
TPaH3UCTOPHBIX cXeM.- M.: DHeprus, 1977.- 620 c.

11. Hpiknna A.B. IIpoekTrpoBaHue TpaH3UCTOPHBIX YCUIIUTENIEH
HU3KOM 9acTOThL.- M.: CBs13b, 1968.- 184 c.

12. [pikrHa A.B. DneKTpoOHHBIE YCHIIMTENH: Y4.I0COOUE JJIsl TEXH.
cBa3u.-M.: Paguo u cBsa3b, 1982.- 288 c.

13. CnpaBouHuk. [lonynpoBOJHUKOBBIE MHPUOOPHI: TPAH3UCTOPHI

cpequeir u Oomnpmioir mormHocTH/ [lox pen.A.B.I'omomenoBa.- M.: Panno u
CBsI3b, 1994.- 640 c.

14. TpaH3ucropsl TS armaparypsl LIMPOKOTO
npumenenus//CnpaBounuk/ Iloxg pen. b.JI.Ilepensmana.- M.: Panguo u cBs3b,
1981.- 656 c.

15. Tynmu M. KapManHbIil CHpaBOYHUK TIO 3JIEKTPOHHKE.-M.:
Dueproaromuzaar, 1993.- 150 c.

16. ['yraukoB B.C. MHTerpanpHas 31€KTPOHUKA B U3MEPUTEIBHBIX
ycTpouctBax.- JI.: OHeproaromusznar, 1988.- 304 c.

17. Tpunones C.B.. EpmmwioB A.B. MuKpoCXeMbl, IUOMBI,
TpaH3uctopbl: CripaBouHMK. - M.: MammHocTpoenue,1994.- 284 c.

18. CrnpaBoYyHHUK TI0 JJIEKTPOHHBIM ycTporctBaM. T1 / Iloxg

pen. JI.ILJIunae.- M.: Dueprus, 1978.- 440 c.
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